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can always 
tell a good 

computer by the 
company]! keeps 

Withthe Tele-PC. TeleVideo's latest 
addition to its microcomputer range, 
you are in good company 

Choose the software that is right for 
your needs from the vast library of 
MS-DOS or CP/M-86 based programs 
and perhaps more significantly from the 
range of over 3000 programs for the 
IBM PC 

The Tele-PC offers an impressive 
range of features as standard including 
powerful graphics, 128K Memory, an 
easy to read 14" tilting screen and its 
distinctive design eliminates the need for 
a noisy fan 

In the future there is no danger of 
outgrowing your Tele-PC since the 

± TeleVideo 
icsaa: Business Computers 

expansion and networking facilities 
offered by TeleVideo will allow your 
system to keep up with your company. 

To find out why a growing number of 
bus nessmen are moving over to 
TeleVdeo. telephone THORN EMI 
TeleVideo on (0908) 668778 or contact 
your nearest authorised dealer 
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QL add-ons lined up.. 
Sinclair Research has laid oul a 
spread to tempt the jaded palates of 

QL users. 
Besides seven-day turnaround 

on the replacement of dongled 
systems and the prospect of cheaper 
Microdrivc cartridges. Sinclair has 
unveiled the list of peripherals it 
expects to offer. It includes RAM 
packs, hard disk systems with and 
without Unix,amodemand termin¬ 
al emulator, a monitor and printer, 
and IEEE-488 and Centronics in¬ 
terfaces. 

The 128K and 512K expansion 
units have priority, said Nigel 
Scarlc, Sinclair's managing direc¬ 
tor. Making a point of avoiding any 

promises on delivery dates he said 
the timing of other items might 
depend on third-party suppliers. 
For example. Sinclair will not be 
developing its own monitor hut will 
put its label on a bought-in product. 

Additional Microdrivcs should 
also be available for the system 
soon. as should a modu Ic to let users 
increase the number of slots in the 
expansion units. 

As to the price of Microdrivc 
cartridges, Mr Scarle admitted that 
at £4.95 they are ‘somewhat expen¬ 
sive' and he promised a ‘very 
significant' price cut this year. 
Looking ahead. he said the technol¬ 
ogy of disk production could be 

used to bring the capacity of 
Microdrives up to 1Mb. 

The company is very defensive on 
the subject of the OL and naturally 
prefers to look forward. Sir Clive 
maintains the delays were 'over¬ 

stated' by the press, and Mr Scarlc 
was at pains to demonstrate that 
production was at a level to dear the 
backlog some time next month. 

Thereafter the company will 
deliver within 28 days of an order 
being placed and it should take only 
seven days to trade in a dongled 
early model for a finished version. 
Pinches of salt, of course, are still 
available over the counter. 

A new edition of the OL User 

Guide is due next month as well, 
and the company plans to publish 
the list of ODOS calls. But the news 
on the software front for QL users is 
mixed — upwards of 200 software 

houses arc said to be working on OL 
software but one in particular. 
Psion, will charge for the version of 
its four OL programs implemented 

in integrated form in ROM. These 
same programs are given away on 
Microdrivcs at the moment. 

One OL add-on you probably 

won't be seeing is a software 
development tool in the form of a 
ROM with two RS232 ports, to 
hook two dumb terminals into the 
machine. 

... as Quest installs CP/M 
You may find yourself running 
Wordstar on the OL by Christmas 
— if you're not careful. Quest 
International Computers intends to 
have CP/M-68K implemented on 
the machine just as soon as there arc 
enough QLs in circulation to make 
it worthwhile. 

Quest says it already has CP/ 
M-68K running on a development 
machine, and this will be ported 
over to the OL once a final version 
of the Sinclair micro can be made to 
stand still for long enough. It will 
cost you £49.50, and for this you'll 
get a Microdrivc cartridge, a manu¬ 
al and a bootstrap ROM of some 
description. This will probably fit 
into the cartridge port, but may be 

put inside the case. 
Quest accepts that there's not a 

great deal you can do with CP/M 
and two 100K Microdrivcs. but says 
that it's important that the entry 
level system should allow people to 

use the basic facilities of the 

Bell tolls for Imagine 
By Ralph Bancroft 
Imagine Software has crashed with 
debts estimated at £400,000 amid 
confusion and multiple legal ac¬ 
tions. 

On Monday this week the com¬ 
pany was due to appear in the 
Chancery Division of the High 
Court to face a petition from 
creditors for the compulsory wind¬ 

ing-up of the company. 

The list of creditors includes 
Marshall Cavendish which is seek¬ 
ing repayment of a £250.000 adv¬ 
ance made to Imagine, VNU Busi¬ 
ness Publications (publisher of 
PCN and other micro magazines), 

and Kiltdale. a cassette duplication 

company. 
In a separate legal action last 

Friday. Steve Blower, a sharehol¬ 

der in Imagine, was seeking en¬ 
forcement of an undertaking given 
by directors Mark Butler and Dave 
Lawson to the High Court in 
February to release Mr Blower as a 
guarantor of Imagine's bank over¬ 
draft. It is believed that Imagine 
owes around £100.000 to the bank. 

Meanwhile. Messrs Butler and 
Lawson together with Imagines 
finance director, Ian I letherington. 
have set up a new company called 
Finchspeed and transferred all Im¬ 
agined assets into the new com¬ 
pany. 

Early last week 53 of Imagine's 71 
staff were sacked. Amongst those 
fired was Bruce Everiss, the com¬ 
pany's operations dirccjpr. 

Mr Lawson and Mr Hethering- 
ton were reported to have gone to 

the US to raise new finance for 
Imagine's delayed ‘megagames'. 

Psydops and Bandcrsnatch, and 
although they have returned, they 
were unavailable for comment. 

The computer and office equip¬ 
ment bought by Finchspeed is 
reported to be worth £43.000. The 

company paid a deposit of £4,300 
for this with a promise to pay the 
outstanding sums in quarterly in¬ 
stalments. The equipment has since 
been removed from Imagine’s 

offices. 
Included in the list of assets is 

Imagine's collection of sports cars 
including an Aston Martin Van¬ 
tage. a Porsche and a Ferrari. 

The transfer of assets was agreed 
by a shareholders meeting held on 
the morning of June 30th. 

Hats off to 
Micromega 
ad policy 
Micromega last week launched Full 
Throttle, its follow-up to the suc¬ 
cessful Codcname Mat. 

The company deserves a round of 
applause for its policy of not 
advertising products before they 
are available to the public. Many 
publishers produce full-colour ads 
for forthcoming games long before 
the game itself is finished — a trick 
they’ve picked up from certain 
hardware manufacturers perhaps? 

Full Throttle at £<vl/s is a 4i l ruler. 

motor-cycle racing simulation with 
ten tracks ranging from Silvcrstonc 

to the Nurburgring. 
Commenting on the current 

spate of ‘pocket money' games 
selling at under £3 Micromega 
predicts that ‘the only real full-price 
survivors will be the houses who can 
consistently produce products of a 
standard high enough to justify 
continuation of normal pricing 
policies’. It goes on to criticise 
software houses which do not 
conduct themselves 'in a thorough¬ 
ly professional and unambiguous 
manner'. 

Oxford limbo 
goes on into 
second week 
Oxford Computer Systems was still 
in limbo last week after ceasing 
trading on June 28 (issue 68). 

Managing director Alan Wyn 
Joneshad'nocommcntataU’onthe 
prospects for the company, or the 
chances of OCS software users 
finding continuing support. 

But it is understood that most of 
the staff have gone and there looks 
to be little prospect of an immediate 

rescue bid. 
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TON MONITOR! 

Atari 
By Own Rowley 
For soap opera in the executive 
suite forget Dynasty and Dallas, the 
show of the moment is Atari 

Just imagine the scenes when Jim 
Morgan, who came to Atari last 
year from the tobacco giant Philip 
Morris Inc. where he was in line for 
the top spot, picked up the phone 
and learned that Warners had sold 

Atari to Jack Tramicl. cx- 
Commodore founder. 

‘Jim was completely blind-sided 
on this, I don't think he even knew 
about the sale until Thursday. when 

it was too late for him to do anything 
about it.’ said an under-used senior 
Atari executive. 

On the Friday (June 29) the deal 
was consummated. That same day 
Jack Tramicl. his son Sam. and 20 
aides were already in Morgan's 
office at Atari's California head¬ 
quarters. It was announced later 

giveaway 
Morgan would be 'taking a leave of 
several months'. 

Nor did Tramiel have toput down 
any cash to pick up the stricken 
Atari. 'Warners essentially gave 
away the company in the hope that 
Tramicl could make something 
happen.' said a respected analyst. 
Tramicl gave Warners $240 million 
in long-term notes on the new Atari 
Corporation while Warners gave 
Tramiel the right to purchase one 
million shares of Warners’ stock at 
$22 per share. Tramiel picked up 
only the computer and video games 
part of Atari. Warners hung on to 
the profitable coin-operated games 
business. 

Furthermore, the $27 million in 
annual interest payments to War¬ 
ners will be made only if Atari has 
some cash flow. News of the deal 
dropped Warners' stock to $22.125. 

The deal cost Warners another 

$425 million loss on the first quarter 
and gave Tramiel control of a 
company (hat has shrunk from7.U(X) 
cmDlovccs last vear to 1.100 now. 
Tramiel and his as yet unidentified 

partners have agreed to sink $75 
million into the new company 

It is doubtful whether any of the 
current management team will 
survive the transition 

And what will Jack do with his 
lean machine? One suggestion is 
that Tramicl will aim for the 
sub-SI,000 ‘complete office sys¬ 
tem'. a market where IBM and 
Apple arc also intent on taking a 
share. Over at Commodore, the 
firm Tramicl built from a Manhat¬ 
tan typewriter repair shop, there 
was ‘absolutely no comment'. 

■ Atari UK could not say last week 
what the possible effects of the 
handover would be in this country 

Memotech prepares new 
challenger to BBC micro 
By John Lattice 
Memotech intends to launch a 
micro aimed squarely at the BBC 
micro in August. The Memotech 
RSI28 will basically be a version of 
the Memotech 512 with 128K RAM 
and an RS232 board incorporated. 
At 099 it will match the BBC B’s 
price,and the Beeb*s32K RAM will 
look even more puny. Rumours of 
an early price drop for the Acorn 
flagship w ill of course be fuelled, in 
the wake of last week's software 
offer (issue 68). 

The new Memotech‘s I28K 
RAM matches the OL’s—the QL is 
also priced at 099 — and it’s 

beginning to look as if 128K. 
unthinkably massive not long ago. 
is becoming the new standard. 

Mcmotcch's earlier machines have 
gained a certain amount of respect 
in the micro market, but haven't 
noticeably taken off. The RSI28 
looks like a conscious attempt to 
change this. 

Memotech also seems to be doing 
more in-house support work on its 
machines than is usual for a micro 
manufacturer. The company is 
currently putting the finishing 
touches to a tape-based business 
package, including accounts and 
mailing list programs. and is also set 
to produce a graphics generator, a 

music generator, and utilities. 

The latter will allow you to save 
and load data strings, and will also 

include renumber and hex conver¬ 
ter utilities. 

Acorn upgrades Econet 
Acorn has offered a glimpse of 
Econet upgrades to be released 
officially later this year. 

A new Level 3 file server will be 
launched in September to offer 

10Mb or 30Mb Winchester disk 
drives and to support up to60 users. 

It has all the features of the 
recently announced Level 2 file 
server including hierarchical direc¬ 
tories. password protection and an 
unlimited number of files and 
directories. 

In addition. the Level 3 file server 
can support CP/M directories for 
use by stations on the network 
equipped with a Z80 second pro¬ 
cessor. 

Included with the Level 3 file 
server is an in-house viewdata 
system that gives each user on the 
network access to a Prcstcl-likc 
database. 

Acorn also intends to improve 
response times on the network by 
increasing the speed to 2()0kilobi ts a 
second. A new network clock box 
will be available 'shortly', and 
existing systems will be able to run 
at the higher speed without further 
modification. 

For users wanting to link up two 
or more networks together, the 
company will be making an Econet 
Bridge available towards the end of 
the year. 

Acorn plans to extend the net¬ 
work server approach by introduc¬ 
ing a modem server, teletext server, 
processor server and gateway 
server. 

The modem server allows any 
user on the network to dial up 
Prestel, Telecom Gold and other 
services with an Acorn Prestel 
adaptor. 

The Teletext server queues tele¬ 
text page requests and delivers 
them as soon as they become 
available. 

The processor server will give 
every user on the network access to 

a second processor. 
A spokesman for the company 

said that problems with the 16032 
project have now been overcome 
and that Acorn has already supplied 
a number of 16032 workstations to 
universities. 

This re-opens the possibility of 
the 16032 appearing in the awaited 
Acorn Business Machine (ABM). 

The spokesman said the ABM 
will consist of a repackaging of 
existing components and it appears 
that it will be not one but a family of 
machines with a choice of second 
processors and an integral modem 
as an option. 

IN BRIEF 
Franklin folds... 
Franklin Computer, maker of the 
Apple-compatible Ace. is the latest 
US micro company to seek the 
shelter of Chapter 11 of the Federal 
Bankruptcy Code. 

Chapter 11 keeps the creditors at 
bay while Franklin tries to settle its 
debts — $657.OUU is owed to Apple 
alone, pan of a legal settlement 
imposed on Franklin in January. It 
also owes two law firms $443,000. 
The last nail in its coffin came when 
it failed toohtain enough disk drives 
for its new CX range of desktop 
machines. 

... and de Bono dies 
Quietly at homedc Bono Technolo¬ 
gies, the creator of the de Bono DB: 
database, has called it a day. 

The company announced earlier 
this year that plans for a micro had 
been put back (issue 59) but now it 
has been forced to cease trading 
altogether. The demise of its major 
US client was the final blow, but de 
Bono will try to put a rescue 
package together for itself. 

... while Cifer stalls 
Losses of almost £1 million in the 
first half of the year have forced 
Cifer to axe 120 jobs and reshuffle 
its top management. 

But new managing director 
Stuart Gregory says the company, 
which builds a range spanning 
terminals and Unix micros, will be 
profitable again by the end of the 
year. Its losses, he said, had 
stemmed from slow sales, compo¬ 
nent shortages, and development 

andmanufacturingproblemsonthc 
Unix line. 

Rainbow cost cut 
Digital Equipment (DEC) has cut 
the price of its Rainbow 100B. the 
hard disk version of its under¬ 
whelming personal computer line. 

The price has come down by 
almost 20 per cent to £2,295 and it 
includes a year’s free maintenance. 
The configuration includes 128K, 
twin 400K floppies, a 10Mb Win¬ 
chester. and CP.M-86/80 and 
MSDOS. 

Lynx in clubs 
Despite Camputers' crash the Lynx 
continues to attract interest and a 
user's club has been formed in 
Belfast. 

The club plans a bi-monthly 
magazine from September 1 with a 
Basic program, machine code com¬ 
mands and utilities, reviews, news 
and routines in each issue. The 
annual subscription will be £10. 

For more information write to Mr 
DJohnston. 14 Ardvarna Crescent, 
Belfast BT4 2GJ. 

Kode buys Comart 
One of the UK's best established 
micro makers has changed hands 
for £2.5 million. 

Comart, including Xitan, the 
Byte Shop, and the Communicator 
range, has been bought by UK 
technology group Kode Interna¬ 
tional 
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VIEW FROM JAPAN 

Sing a song of 
Singapore — 
but softly 

By Serge Powell 
You'll have read about the mysteries of the Orient and the inscrutable 

ways of the Far East. It’s all true, I can testify to that. 

Three times now I’ve promised a story from abroad — abroad being 

from my perspective anywhere but Japan, and anywhere where I can see 

demonstrated the wonderful software that I read about. Twice it has 

come to nothing, but now it looks like I’ve finally managed to deliver, for 

PCN but not for me. 

The first missed opportunity was a visit to Canada. Unfortunately I 

spent more time ice-fishing and recovering from hangovers than 

visiting computer stores, but the three or four that I found time for were 

as unhelpful as the ones in Japan. I couldn’t blame it on a language 

barrier — it was more as though a swarm of locusts had gone through 

the places. Any software in stock was for Apple and IBM, and 8in disks 

with CP/M software were as rare as genuine Apples in Taiwan. There 

wasn’t even a catalogue I could peruse so I presume everyone must get 

their CP/M software from discount houses or by more sinister means. 

About three months later I found myself in Australia. The situation 

was much the same except that here were some brands of computer 

that I’d never heard of. Strange to say, most of the sales people seemed 

never to have heard of them either, or to have learnt so little about them 

that they couldn’t make comparisons. 

So I got the same kind of response that I do in Tokyo—blank stares. 

There was a certain consolation in that I could blame it on a language 

barrier of sorts: strine. 

Then last week I went to Singapore. I knew this was going to be a 

different kettle of fish from the pungent smell in the vicinity of some of 

the street food markets. There was also a welcoming NEC sign outlined 

against the night sky as I travelled in from the airport; I have a NEC CP/M 

machine and the sign for me was what a pub sign must be in England 

when you’ve been driving all day. 

My hotel was close to the showrooms but I checked the local brews 

out first. By this time I’d developed a fairly reliable cure for hangovers. 

But I should have stayed in the bar. At the store there were some very old 

favourites — in the word processing line WordStar and a clumsy little 

program apparently written in Basic, and modem spreadsheet 

technology was represented by the package that I took with my first 

computer years ago. 

The manager of the store asked me what software I have and when I 

told him, incredible as it seems, he offered to trade me. And that’s what 

Singapore proved to be all about, a blatant unconcern for copyright. Not 

that I’m above a little software sharing among friends, but hardly with a 

manufacturer’s authorised dealer. 

An example of how rampant disregard for copyright is: the latest 

albums go for $2 to $4 (Singapore dollars — roughly 75p to £1.50) 

pre-recorded on cassette, with even the labels copied. 

One store offered Apple and IBM clones — or perhaps mutants — 

that were apparently made in Japan. Software prices, regardless of title, 

were £4.50 for Apple-format single-sided disks and a more 

businesslike £10 for double-sided IBM-format offerings. The current 

catalogue (yes, they print a catalogue) lists some 14 pages of about 50 

titles each for the Apple and clones. For the PC and its lookalikes they 

come up with a paltry three pages, but a quick perusal of the titles 

reveals dBase II, 1-2-3, the Peachtree series, the Perfect series, the 

Micropro line and 30 or more games. 

As usual there was no software, legitimate or otherwise, for a NEC 

CP/M machine so I wasn’t reduced to buying, begging or stealing. It's 

enough to make you wonder whether it might not have been a better idea 

to have settled for something less expensive and shell out the extra in 

maintenance back in Japan. 

But you get attached to a micro, and I like mine. Even so, it’s 

frustrating to think that for what I paid for it I could have flown to 

Singapore, picked up a clone and a few tons of software, and still had 

change for a Tiger beer or two. 

FAST action 
Software pirates may finally get 
their comc-uppancc if FAST (Fed¬ 
eration Against Software Piracy) 
has its way. 

The software and hardware 
houses are feeling the pinch so 
much that they have formed a 
committee to get something done 
about the pirates. Chaired by 
Donald MacLcan (deputy chair¬ 
man of Thorn EMI Video). FASTs 
aim is to get a Private Member's Bill 
through Parliament in the near 
future. This will be an amendment 
to the current Copyright Act. last 
amended in 1983 to cover video 
cassettes, to make it a criminal 
offence to copy software for resale. 

FAST is hoping for penalties of 
up to £10.000 and'or 2 years 
imprisonment for the software 
thieves and full search and confisca¬ 
tion powers for the police. 

Claiming losses of over £10 

million a year and a number of 
companies going out of business 
(imagine that) because of piracy. 
FAST is hoping to get the barrels 
rolling towards the end of this 
month with a speech by Nicholas 
LyallQCVMPundcr the Ten Minute 
Rule. They arc hoping that this will 
lead to a Private Member's Bill later 
this year. 

FAST admits that one of the 
difficulties in proving a software 
theft will be marking the original 
software in such a way that the mark 
cannot be copied. Some of the 
current pirated versions arc so good 
that they arc completely indisting¬ 
uishable from the originals except 
for the price. Without this proof, 
the police could have a hard 
lime implementing the proposed 
changes in the law. FAST is hoping 
that the proposed penalties will be 

enough to put would-be pirates off. 

AT&T opens Unix Europe 
AT&T and Olivetti have combined 
forces to set up Unix Europe, the 
first attempt to bring the operating 
system direct to European users 
from its creator. 

As predicted in issue 68. Unix 
Europe will concentrate on Unix 
System V and applications relating 
to it. It will licence source code and 
grant sub-licences to systems 
houses, look after installation and 
maintenance, offer training courses 
and distribute products from the 
Unix System V library of applica¬ 
tions. 

AT&T, the US telecommunica¬ 
tions giant which is increasingly 
moving into information proces¬ 
sing. owns 25 per cent of Olivetti 
the leading Italian supplier of 

computers and office products. It 
sees 1984 as the year in which Unix 
will start to come into its own as a 
working operating system, and it 
points out that in Europe the 
licences issued have moved away 
from universities into businesses. 

Elscrino Piol. an Olivetti execu¬ 
tive who should know better, wins 
the PCN Award for Outstanding 
Condescension for his comment at 
List week's launch of Unix Europe: 

'One of the objectives of the 
alliance between AT&T and 
Olivetti is to bring technology to 
Europe.' Anybody wishing to 
thank Mr Piol for delivering us from 
the Dark Ages should w rite to him 
c/o British Olivetti. 86-88 Upper 

Richmond Rd. London SW15. 
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Brother plots alone 

Last week saw the launch of four 

new products from Brother—three 
printers and a battery mains type¬ 
writer plotter. The last doesn't 
actually have any interfaces, so you 
can't use it with a micro, but it rates 
high on the cutesy scale. 

The BP30 Graph Writer is 

around the same size as the EP44 
printcr/typcwritcr. but sports more 
of a typewriter-style keyboard, and 
in place of the dot matrix print 
mechanism has a four-pen plotter. 
It'll be sold for £179.95. and will 

SOFTWARE The new releases 

produce pie charts, bar charts and 
line graphs as well as operating as a 
typewriter using a 15 character 
type-ahead LCD before printing. 
You can type in three different 
sizes, and the machine also has a 
built-in calculator. 

It’s possible it will eventually be 
given an interface, but we're not 
likely to see that until the beginning 
of next year. 

Although the BP30 will be of use 
for some relatively specialised tasks 
the MI009 will be of more immedi¬ 
ate interest to home users. It's 
essentially the same dimensions as 
the thermal Brother HR5 but is an 
impact dot-matrix, and its build 
seems sturdier. It prints at 50 cps. 
and print quality is relatively good, 
producing normal, expanded and 
condensed typefaces with true de¬ 
scenders. 

Current models emulate cither 

IBM or Epson printers, and have a 
Centronics interface. A dual Cen¬ 

tronics and RS 232 interface model 
will be available shortly. It'llsct you 
back just under £200 

The other two printers arc both 
high-quality business jobs. The 
HR35 is a £1.060 daisywheel that's 
capable of an ear-splitting 36 cps, 
w hilc the 2024 is a £ 1.200dot mat nx 

that will handle 160 qpa in iir.iii 
mode, and 80 or % cps in its three 
near-letter quality modes. The 
print quality in these modes is very 

good indeed. 
It is fairly quiet considering its 

speed, and the print quality looks 
just about as good as you're liable to 

get with a plain, unvarnished cloth 
ribbon. 

If you can afford the white heat of 
printer technology, you can get 
further information from Brother 

on 061-330 6531. 

Pocket-money software gets 
boost from Cases/Charlie 
The downward spiral of software 
prices continues unabated. 

CCS announced the release of 
two games last week pitched at the 

under £3 market. The Cases Com¬ 
puter Simulations logo appears on 
the cassettes, but not the full name, 
which has been altered to Charlie 
Charlie Sugar to distinguish the 
budget games from the company's 
normal products. 

The games arc considerably bet¬ 

ter than some of the recent 
chcapics. Dix Millc is a version of 
the French dice game and is 
surprisingly good with machine 
code hi-res graphics used for the 
rolling dice. Who Dunnit? is a sort 
of Clucdo for a number of players 
and while simple, it will tax your 
logic as you try to work out who 
killed Professor Carpenter. 
■ For more news of recent soft¬ 
ware see this page and page 36. 

Stranded — not a BA terminal in sight. 

Games 
Commodore 64: Island Records is 

putting its money into games 
software through a com pain 
called Interdisc (01-9699414). Its 
first offering — from someone 
who prefers to call hinvhcrsclf 
Count of Mantissa — is called 
Hercules and it has 50 levels of 
play with what is described as 'the 
random access principle'. If you 
lose your life you arc plunged into 
a new frame totally at random. So 
if you can never get beyond the 
first screen you will at least get the 
opportunity to see what the rest 
of the game looks like. 
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Spectrum. Commodore 64: If you arc 
a fan of the Automan scries on 
television, stand by for the game. 
Bug-Byte has secured the rights 
to produce a game based on the 
programme. Bug-Byte says it will 
he out before Christmas and ’is 
likclv to be an arcade adventure'. 

Sharp MZ-700: Holdfast is a non¬ 
violent simulation' game from 

Kuma (0628 71778) The aim is to 
secure a clinic and a school for the 
village of Holdfast when the 
Dictatoria government seems in¬ 
tent on raising ever-increasing 
taxes to pay for defence. 

Electron: Acornsoft has converted 
six Bccb programs to run on the 
Elk. Over-pricedat£9.20youcan 
get Hopper. Frccfall. Arcadians. 
Sphinx Adventure. Desk Diary 
and Picture Maker on mail order 
from Vector Marketing or from 

your local Acorn dealer. 
BBC: New programs from Acorn¬ 

soft. Drogna. Meteor Mission. 
Tctrapod and Volcano are 
arcade games and Gateway to 
Karos is an adventure. All priced 

at £9.95 
Spectrum: When Wimbledon is over 

you can relive the memories with 
Match Point from Psion. Price 
£7.95 from usual outlets. And on 
a related subject. Bubble Bus has 
converted its pool game. Hustler, 
to run on the Spectrum. 

AtarVCommodore 64: Stranded it .i 
graphic adventure from the En¬ 
glish Software Company (061- 
835 1358) with an outer space 
theme and featuring a character 
called Space Agent Sid. The 
Atari version costs £9.95 and the 
Commodore version £7.95. 

Education 
BBC: (let on your bike with Acorn- 

soft's Temperature Control 
Simulation. Suitable for both ‘O' 
and ’A' level, the program mod¬ 
els the effects of changing air 
temperature, exercise rate and 
sweating efficiency on the phy¬ 
siology of a cyclist. It is available 

on cassette for £9.95 or disk for 
£11.50. Also from Acornsoft is 

Examiner, a template program 

for the creation of multiple 
choice tests. 

Business 
Various: Ormbcta Xtraisa package 

of accounts programs designed to 
work in a multi-user or network¬ 
ing environment and can support 
networks of mixed machine 
types. Further details can be 
obtained from Ormskirk Com¬ 
puter Services (0695 77043). 

Match Point — advantage Sinclair? 



NEW WEEKLY CHART! NEW WEEKLY CHART 

QUESTPF.08E 

GAME TITLE PUBLISHER MACHINE PRICE | 
1 2 Sabre Wulf Ultimate SP £9.50 

2 1 Beach Head US Gold 064 £895 

3 15 TLL Vortex SP £5.95 

4 3 Psytron Beyond SP £7.95 

5 5 Muqsy Melbourne House SP £6.95 

6 7 Fighter Pilot Digital SP, £7.95 
7 18 Hulk Adv.lnt. SP, C64, AC. Al, Apple £9.95 

8 16 Jack & B’stalk Thor SP £5.95 

9 19 Lords of Midnight Beyond SP £9.95 

10 29 Arabian Nights Interceptor C64, £7 00 1 
11 6 Trashman New Generation SP, C64 £5.95 1 
12 8 Jet Set Willy Soft Projects SP £5.95 £ 

13 4 Code Name Mat Micromega SP £6.95 

14 30 Valhalla Legend SPC64, £14.95 

15 9 Night Gunner Digital SP £7.95 

16 24 Cavelon Ocean SP. C64 £5.90 
17 13 Scuba Dive Martech/Durell SP, C64, OR £6.95 

18 — Son of Blagger Alliqata C64, AC £7.95 

19 14 Chukkie Egg A&F SP, C64. AC. DR £7.90 

20 11 Atic Atac Ultimate SP £5.50 
21 26 Antics Bug Byte SP £6.95 
22 22 Flight Path 737 Aniroq Vic. C64 £7.95 

23 21 Football Manager Addictive SP, AC £6.95 
24 _ Ad Astra Gargoyle SP £5.95 
25 25 Chequered Flag Psion SP £6.95 

26 Beaky & Egg Snatchers Fantasy SP £6.50 
27 — Gyropod Taskset C64 £6.90 

28 — Loco Alliqata C64 £7.95 P 
29 — War of the World CRL SP £5.95 H 
30 — Encounter Novagen C64, AT £8.95 | 

SD 
Top Ten over £1,000 Top Ten up to £1,000 

TW LW MACHINE PRICE DISTRIBUTOR 

► 1 1 IBMPC £2,390 IBM 

▲ 2 5 Apricot £1,760 ACT 

▼ 3 2 Apple III £2,755 Apple 

▼ 4 3 Sirius £2,525 ACT 

A5 6 Televideo TS1603 £2,640 TH 

▼ 6 4 DEC Rainbow £2,359 DEC 

▲ 7 — Compaq £1,960 Compaq 

► 8 8 Wang Professional £3,076 Wang 

► 9 9 Philips P2000 c £1,484 MD.KDS 

A10 — LSI Octopus £1,760 LSI 

TW LW MACHINE PRICE DISTRIBUTOR 

► 1 1 Spectrum £99 Sinclair 

► 2 2 CBM 64 £199 CBM 

A3 4 Electron £199 Acorn 

▼ 4 3 Vic 20 £145 CBM 

A5 6 BBC B £399 Acorn 

▼ 6 5 Oric Atmos £175 Oric 

► 7 7 Memotech 500 £275 MTX 

A8 9 Atari 800XL £250 Atari 

A9 10 Oric £99 Oric 

▼ 10 8 Dragon £150 Dragon 

These charts are compiled Irom both independent and multiple sources across the nation They reflect what's happening m high streets 
during the week up to July 6. The games chart is updated every week 

Neither mail order nor deposit-only orders are included in these listings The prices quoted are for the no-trills models and include VAT 
Information for the top-selling micros is culled from retailers and dealers throughout the country and is updated every month 

PCN Charts are compiled exclusively for us by RAM/C. who can be contacted on 01-892 6596 



SOPHISTICATED GAMES FOR VIC 20 

VIC CRICKET Realistic game of skill and luck with 
all the maior rules of cricket correctly interpreted 
Full scorecard, printer and game save facilities. 
Needs 16K expansion. £5.99* 

LEAGUE SOCCER League championship game 
for 2 to 22 teams/players. Automatic fixtures, full 
action commentaries, match facts. League tables, 
results check, postponed games, etc. Non league 
matches also playable - the VIC will even make the 
cup draw. Printer and game save. Needs 16K 
expansion. £5.99* 

WHODUNNIT? Twelve guests have gathered for 
drinks at Murder Manor. However one of them has 
more than drinks on his mind. Thrilling detective 
game for 1 to 6 players, with genuinely different 
murder every time. You can even re name the 
suspactsl Needs 8K expansion. £4.99* 

TOP OF THE POPS Money making game about 
the music business. Make your own records and 
see them climb the chart. Printer and game save 
facilities. Needs 8K expansion £4.99* 

VIC PARTY Contains MASTERWORD, A DAY AT 
THE RACES, GAME X (Strip Poker), and 
CONSEQUENCES. Four games ranging from the 
serious to the ridiculous. All good fun - nothing 
offensive. Needs at least 3K expansion. £5.99* 

Available from 
SOPHISTICATED GAMES, 

Dept. PCG, 27 Queens Road, Keynsham, 

Avon BS18 2NQ. Tel 02756-3427 

WRITE FOR DETAILS OF OUR FULL RANGE 
•PAP free (U.K.) only. All games sold sub)ect to our 
conditions of sale, which are available on request 

MULTI-USER MICROS FOR 
BUSINESS and EDUCATION 

BUSINESS: Authorised Dealer for the Shelton 
Sig/Net range, e.g, Shelton Sig/Net 21 MByte 
Hard Disk 3-user system with Qume QVT102 
terminals, TEC F10-40 daisywheel printer, 
‘INTAC’ Integrated Accounts, ‘WORD¬ 
STAR’ with ‘MAILMERGE’ word¬ 
processing: £9,965 plus VAT. 

EDUCATION: The ‘CoDev 6809’ Micro¬ 
computer Development System Network. 
Single or multi-user, based on Motorola 6809 
CPU running under FLEX operating system, 
eg, 4-user system with PROM blower, In- 
circuit Emulator, Memory Development 
Card, Analogue/Digital Interface Card, Serial/ 
Parallel I/O Card and Epson RX80 dot matrix 
printer: £10,750 plus VAT. 

Full dealer support, installation and staff training 
included in above prices. Wide range of dot 
matrix and daisy wheel printers available accord¬ 
ing to requirements. 

All enquiries to: 

COLDHARBOUR 
COMPUTERS 

18 Oak Road, Horfield, Bristol BS7 8RY 

Tel: (0272) 45222 

COMPUTERS 
¥ 

Wigmore Street 

87 Wigmore Street, 
London W1H9FA 
Telephone: 01 -486 0373 

JULY SALE SPECIAL OFFERS 
ALL PRICES INCLUDE VAT 

BBC B + FREE RECORDER + 5 GAMES £ 
SPECTRUM 48K 2 FREEGAMES £ 
ELECTRON + 1 FREE GAME £ 
MEMOTECH 512+ I FREE GAME £ 
COMMODORE64 + C2N RECORDER + FREEGAME £ 
SANYO MBC 555 WITH 2 * 320K DRIVES £ 1, 

PLUS MANY GAMES HALF PRICE 

AMSTR AD NOW IN STOCK WITH COLOUR MONITOR £32 

DISK DRIVES FOR BBC 
100KCUMANA + DFS & INCLUDING FITTING £ 
400K. DUAL DRIVE + DFS& INCLUDING FITTING £ 

WORDPROCESSING PACKAGES 
BBC B +DFS + I00K DISK DRIVE+ WORDWISE + PRINTER £ 
ELECTRON + PRINTER I F + PRINTER + WORDPRO £ 
SPEC I KI M + PRINTERI/F+PRINTER+KEYBOARD+TASWORD2 £ 
SANYO MBC555 + WORDSTAR + MICROPROS/W +JUKI6100 PRINTER £1 
COLECO ADAM + SMART WRITER + DAISYWHEEL PRINTER £ 

WIDE RANGE OF BUSINESS SOFTWARE 
PCN JULY 141984 



INCREASE YOUR SYSTEMS SPEED 
WITH ONE SIMPLE PLUG IN UNIT 
INTERNAL SPOOLERS FOR EPSON 

8K £59 95 

16K £6995 

32K £7995 
64K £109 95 

EXTERNAL SPOOLERS MAINS POWERED 
PARALLEL TO PARELLEL 8K C79 95. 16K £89 95. 32K 

C99 95.64KC129 95 

PARALLEL TO RS232 8K £99 95. 16K f109 95. 32K 

Cl 19 95. 64KM49 95 

RS232 TO RS232 8K f99 95. 16K f 109 95. 32K Cl 19 95 

64KC149 95 

RS232 TO PARALLEL 8K f99 95. 16K f 109 95. 32K 

Cl 19 95 64KC149 95 

IEEE to IEEE Available Shortly 
INTERFACES 

IEEE TOCENTRONICS f69 95 
IEEE TO RS232 £79 95 
PARALLEL TO RS232 f79 95 
RS232 TO PARALLEL £69 95 
COMMODORE 64 TO PARALLEL INC 
PRINTABLE CURSOR AND COLOUR 
CONTROLS f59 95 

All prices exclusive of VAT 

DEALER ENQUIRIES WELCOME 
IBEK SYSTEMS 

437 Stoney Stanton Road Coventry. West Midlands 
Tel 0203 661162 

CALLING ALL 
AQUARIUS 
USERS! 
Now there's a User Group especially lor 
you For |ust £12 you can join the AQUARIUS 
USER club and get a monthly magazine 
which gives you all the latest on your 
Aquarius, news, tacts and features. 

AQUARIUS USER 
AQUARIUS USER Is packed with information written by experts It 
covers details on new products, and peripherals, reviews on the 
latest software, general news about home computers, user tips, 
reader offers, competitions, letters and much more. 

If you're part of the dawning age of AQUARIUS join AQUARIUS USER 
now: AQUARIUS USER LTD. 6o Wymering Road. London W9 

I Mnmo —1 
1 aZ+Z; 1 
1 PoUt-orl* **CN 1 

| Pleas® enrol me as a member of AQUARIUS USER. 

i enclose £10 00 subscription fee for one year payable to 
1 Aquarius User ltd. 66 Wymering Road. London W9 

1 

J 

SOFTWARE INFORMATION LTD 

☆ We hold a library of information on software. 

☆ This library contains detailed information on software for micros. 

☆ You can use it as a single impartial source of information to assist you 
finding the right software. 

☆ Our computer will list all the options that fit your requirements so you can 
be satisfied you have made the right choice. 

☆ Our service is free and is designed to save you time and energy in 
unnecessary research. 

☆ Phone this number and we will help you find the software you want: 

01-625 5404 



For 'old-fashioned’ 
read 'mature’ 

Although Amstrad places more 
store by the judgment of the 
marketplace than critical acco¬ 
lades, I was heartened to read the 
review of the CPC464 in Issue 65. 
However, I would like to mention a 
couple of possible misconceptions. 

The one-plug operation is still 
quite unique in this price range. 
There are several systems of £50**+ 
with this faeility. but not one under 
£500 other than ours. As with all 
Amstrad equipment, the price is 
perhapsone of the major featurcsof 

the specification — something that 
has been learned at an early stage in 
the consumer marketplace. 

The screen wobble on the green 
tube monitor is simply explained — 
when placed too close directly 
alongside the colour monitor, as it is 
possible to do in our demonstration 
room, the magnetic field from the 
CTV monitor puts the flucncc on 
the green tube's scan coils. Hardly 
likely to create problems in an 
average domestic situation where 
only one will be used at a time. 

The tape speed comment is also 
unfort unate—a baud is a baud. The 
temptation for many programs to 
use all the available (even more 
enormous) memory means we will 
have some large programs that will 
take time to load—but in cases like 
Roland in the Cave (Bugaboo), the 
load time isdistorted by the fact that 
the pre-release sign-on screen has 
been tacked on the front using the 
binary screen dump feature, subse¬ 
quently reduced from 16K to 2K by 
the production loader program. 

lire technical manuals are avail¬ 
able to qualified parties: the qual¬ 
ification being the purchase price. I 
wouldn't want anyone to think they 
had to have a certificate to examine 
the secrets of the OS. 

CP/M bundling needs a little 
clarification. DR Logo comes free 
with CP/M 2.2. The other bundles 
are going to cost, hut under a 
packaged price. Hopefully, the 
commercial advent of the disk drive 
with Logo will be worthy of your 
further attention and the 'not so 
wonderful' remark may be re¬ 
viewed in the light of what you 
actually get for the meagre sum of 

£199 (inc). 
I'm sorry we're old fashioned 

enough to have designed something 
which we know we can make for an 
old fashioned price, and for which 
good software can be written with 
case, without forever coming off on 

the fast corners. 
The implication that it might fall 

apart after a month is just a little 
unfortunate, and perhaps you 
would like to reaffirm its durability 
by checking with those software 
houses who have been battering the 
pre-prod versions for six months 
now and sec how we rate against 
other machines they have known. 

Overall, we arc flattered that you 
have identified those subtle but 
crucial aspects about which we arc 

particularly proud, and which, at a 
cursory glance, may not have been 
loo strikingly obvious. Our aim was 
to produce a budget home micro 
with expandability. (maybe a 68000 
second processor add-on wouldn't 
seemsoold fashioned?).durability, 
value and user-friendly attributes. 
In short 'the best features of the 
rivals, and almost none of their 
mistakes.' 

The prices quoted are also a 
shade optimistic: Green tube sys¬ 
tem. £299. Colour system. 029. 

Inclusive of VAT. though it is not 
unknown for discounting tooccurin 

the retail electrical trade, is it? 
William Pori. Amsofi, 
Amstrad Consumer 
Electronics. 
Brentwood. Essex. 

Max Phillips replies: I hope my 
review did not actually suggest that 
Amstrad micros fall apart after a 
month. Buyers should never commit 
to a new machine after early adverts 
and reviews hut the important point 
is the Amstrad's construction im¬ 
pressed me and, as I said in the 
review, it has all the signs of a 
reliable, well-supported system. 

My suggestion that the A ms trad is 
perhaps old-fashioned may need a 
little qualification. I don’t argue with 
the benefits of tried and tested 
technology and theCPC464benefits 
in both price and features by being a 
mature, conservative product. 

On the question of documenta¬ 
tion. you should try to make your 
technical information both as com¬ 
prehensive and as affordable as 
possible. There's a little American 
garage operation by the name of 
Apple Computer that learnt this trick 

early on. 

Computers in 
long haul studies 

The Transport Studies Group of 
The Polytechnic of Central London 
has been funded by the Science and 

Engineering Research Council to 
survey the likely interest that small 
road haulage companies may have 
in using micros in their business. (A 
small haulage company being de¬ 
fined as having up to five vehicles). 
This is part of the SEROs research 
into information technology. 

The group wishes to contact 
hardware or software manufactur¬ 
ers and suppliers with experience 
with small transport companies or 
who arc contemplating becoming 
involved in this area, not only in 
distribution packages, eg vehicle 
costing, vehicle performance; but 
also in general business packages of 
direct relevance to small com¬ 
panies. eg financial packages, word 
processing, planning and forecast¬ 
ing and customer records. 

Any help would be gratefully 
received and I can be contacted at 
the address below. 
Mr G S Hind ley. 
Transport Studies Group. 

Freepost, 
Polytechnic of Central London. 
35 Marylebone Road, 
London NWl IYP. 01-4X65811. 

Stop ridiculing 
the Oric micros 

After long months of squirming at 
disparaging comments made about 
Oric computers, it's time to set 
things straight. 

Firstly, it is obvious the staff at 
PCS hold anti-Oric opinions, 
which you seem to share with other 
computer magazines. Just why this 

is, I simply do not know. 
It struck me that whenever the 

name Oric appeared in print the 
words ROM bugs' and 'tab error' 
were never far away. Yes. well, 
point taken a few times too often 
Bugs there were, but why concen¬ 
trate on the black spot (whichcan be 
overcome with SPC) when there is 
so much more to praise? In com¬ 
parison with this, a lot less has been 
said about the different 'versions' of 

the Spectrum which have emerged 
since its introduction. Presumably, 
later versions sought to improve on 
various less-than-pcrfcct aspects of 

earlier ones. 
Similarly, when comparing the 

keyboards of the Oric I and 
Spectrum, many writers seem to 
believe that there isn't much to 
choose between them. I don't know 
whether to laugh or cry. The Oric 1 
keyboard most certainly left much 
to be desired, but surely when 
compared with the Spectrum's, its 
superiority is unquestionable. 

Talking of keyboards, the Oric's 
'Upgrade Shock' seems to have 
caught your imagination. Sure. £60 
docs seem a lot of money to spend 
on an upgrade, but you forget this 
upgrade includes t he new ROM and 
the Atmos keyboard, which is 
excellent and not just a 'pretty red 
and black case' as you put it. 
Compared with the £40-£50 
charged for a decent Spectrum 
keyboard this seems very reason¬ 
able. Please explain the bias for the 
Spectrum. 

The other Oric bug' most fre¬ 
quently mentioned is its unreliabil¬ 

ity with tape recorders. Sorry guys, 
but I'm afraid my battered nine- 
year-old tape recorder gives me as 
good results as anyone using any 
domestic tape deck with any micro. 
Yes. even at 2.400 baud! Sure, it 
doesn't give me 100 per cent but if I 
were prepared to spend another 
£40-£50 of my student grant to buy 
something dedicated, as these poor 
Commodore users arc forced to. I 
think I would get as good as, if not 

better, results than they do. 
Serial attributes, ah. that'ssomc- 

thing that you can really get your 
teeth into, eh? Here again, you 
seem to choose to play down the fact 
that the employment of serial 
attributes leaves the Oric with as 
much usable memory as the Com¬ 
modore 64 and often four times that 

of the Becb. 
So coinc on guys, please take 

note and give everyone a break. 
Make criticism where criticism is 
due. but give praise where praise is 

due. 
John Wilson. 
Edinburgh. 

Ah .. . we don’t lead the feeling 
here, we merely reflect it. Oric 
prompts a huge mailbag of com¬ 
plaints. We print only the most 
poignant, as you see here. And, lobe 
fair, we write an awful lot about 
Oric. so many would say we are 
biased towards it. Finally, what's 
this 'guys'? — Ed. 

Air your opinions, share your 
experiences or just point out 
our occasional blunders. If 
you have an impressive way 
with words you may gain £10 
for the star letter. 
WRfTETO: Random Access. 
Personal C om/> UtetNtWS, 
VNU. Evelyn House.62 
Oxford Street. Lpndon W1A 
2HG. 
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WSS ROUTINE INQUIRIES 
Lost in a maze of bits and bytes, trapped in a forest of errors, bugged by Basic? Whatever the problem, 
CALL on us. Our panel of experts is at your command. 

Write to: Routine Inquiries. 
Personal Computer News, 
VNU. Evelyn House, 62 
Oxford Street. London W1A 
2HG. 

Oric modem and 
ligtitpen coming QVV hen I purchased my Oric 

1 the sales brochure stated 
that there would be a modem 
available soon. As I’ve given up 
all hope ofOric coming up with a 
modem within the next millen¬ 
nium could you please tell me if 
you know of a firm which makes 
an Oric-compatible modem. 

I’ve also heard rumours that 
there’s a light pen available, but 
where from? Finally, can you 
recommend a decent joystick 
interface, and tell me where I 
can acquire one of these mar¬ 
vels, as we have none of them in 
Plymouth. 
R Skinner, 
Efford, Plymouth. 

A You obviously haven't 
been paying attention. Nip 

down the road and buy six 
copies of this issue of PCN as a 
penance. The Oric modem 
(Issue 64) is due in the shops 
very shortly. It will cost £1(X). 
and should work for the Oric 1 
and Atmos. PCWhas also heard 
one rumour of an Oric light 
pen. but it turned out to be 
false. If anyone out there does 
know of one we’d be pleased to 
hear about it. 

Joystick interfaces, however, 
are starting to abound. Pace, on 
Bradford 729306, has been 
producing one for some time. 
Downsway (03727-27222) has 
recently released a more soph¬ 
isticated one for £29.95, while 
Oric is planning a standard 
interface (Issue 63). 

MSX machines and 
the Spectravideo Q Issue 52 featured an article 

on the MSX computers 
from the Japanese manufactur¬ 
ers. I also read that with the 
arrival of the machines the MSX 
standard may take off. I would 
therefore be very interested if 
you could answer several ques¬ 
tions, as I own a Spectravideo 
318. What is currently av ailable 
or what is likely to become 
available in the way of software 
for the Spectravideo? Are any 
software houses producing soft¬ 
ware for the Spectravideo? 
W'hat is the state of the computer 

market for Spectravideoand the 
Japanese machines? Are any 
retail outlets selling the Spectra¬ 
video. or will they be selling 
MSX machines? 
WJ McKenzie. 
Invercargill. N Zealand. 

A There isn’t a great deal of 
software for the Spectra¬ 

video, and this hasn't changed 
much since it arrived in the UK 
around six months ago. Spec¬ 
travideo said an MSX adaptor 
for the cartridge slot would be 
made available so it could run 
MSX cartridges, but we re un¬ 
likely to see this until you can 
buy MSX cartridges in the 
shops. 

We don’t know of any houses 
working on software, and it’s 
likely any Spectravideo stuff 
that was coming would have 
turned up by now. The machine 
may not really have caught 
anyone's imagination sufficent- 
ly for it to be widely sold. but the 
MSX companies seem to have a 
number of software houses and 
retail outlets interested, and 
therefore should have a fair 
crack of the whip. 

If you want further informa¬ 
tion on Spectravideo write to 
Spectravideo Ltd. 165 Garth 
Road. Morden, Surrey, in the 
UK. There may be someone 
nearer New Zealand who can 
tell you, but you’d probably 
know more about that. 

Logabax printer 
runs and runs QI would like to run my 

Logabax LX 180 printer 
from either a BBC Model B or a 
Newbrain AD. 

Can the printer be connected 
to either computer, and if so, 
how do I go about it? 
J Eagles, 
Peterborough. 

A Well, here’s one for the 
‘Where are they now?’ 

column. If the advice you're 
about to get still doesn't help 
we’d advise you to hang on to 
the printer anyway and sell it 
eventually to an Industrial 
Archaeology Museum. 

The Logabax LX 180, now 
superseded by the 213 and 217 
Series printers, should run per¬ 
fectly well off the BBC’s paral¬ 
lel port. The instruction to use 
the port is *FX5,1. 

So far so good. But the 
Centronics interface, however 
standard it may be, is some¬ 

times vulnerable to the speed of 
the host machine. This isn't a 
problem that you can correct by 
tampering with the software. 

As for the Newbrain (Where 
are they now? Sec Issue 34), 
you may have a little more work 
to do. The Newbrain has no 
parallel port. 

But the expansion unit has 
such a port, and if that isn’t to 
your taste there are still sup¬ 
pliers with Newbrain accessor¬ 
ies ready to help out. One such 
is Kuma (07537 4335) which 
sells a scrial-to-Centronics con¬ 
verter for the machine for about 
£99. 

Modems to use 
with Interface 1 

I am interested in using a 
modem via the RS232 inter¬ 

face on the Interface I, with my 
48K Spectrum. 

Can any modem be connected 
and how is this possible if 
software is needed to use the 
Interface 1? 

1 also want to know if any 
modem would be completely 
compatible using the RS232 
since I’ve heard the Prism 
modem for the Spectrum is not. 

Also, is any modem that 
works at 1200/75 baud able to 
dial up Prestel without special 
equipment? 
Robert Walker. 
Halifax, W Yorks. 

A Yes. it is possible to con¬ 
nect any modem that has an 

RS232 interface to Interface 1. 
But. as you correctly point out 
this is little use without the 
software to drive it. 

The major problem with the 
Spectrum is it has only a 
32-column screen, whereas 
most databases use either a 
40-column or 80-column for¬ 
mat. Prestel, moreover, like 
other viewdata services, re¬ 
quires special software to hand¬ 
le the decoding of colour and 
other information. 

The Prism modem provides 
both the hardware and software 
in ROM to allow the Spectrum 
to work as a viewdata terminal. 
It cannot, however, be used 
with 300/300 baud bulletin 
boards or non-viewdata ser¬ 
vices like British Telecom 
Gold. 

But the Prism modem is 
capable of user-to-uscr com¬ 
munication, although Prism has 
yet to release the software that 
allows you to do this. 

Printer restrictions 
with BC Basic 

I own a Commodore 64 and 
w am thinking about buying 
BC Back, published by Kuma 
Computers. Can you tell me of 
any restrictioas on the types of 
printer I could use — Commod¬ 
ore’s own including the 1520 
printer/plotter, or other makes 
— w hile using BC Basic? 
Andrew Scott. 
Dundee. 

A Yes, there arc certain res¬ 
trictions, though none are 

insuperable. If you use one of 
the Commodore printers de¬ 
signed for use with the 64. such 
as the 1526. or the 1520 plotter, 
you should have no trouble at 
all. One slight catch with the 
plotter is that it has a device 
number of 6, while most soft¬ 
ware written for use with a 
printer expects a device number 
of 4 or 5. However, this 
wouldn’t apply with BC Basic. 

Your real difficulties arise 
when you start looking at other 
printers, including Commod¬ 
ore equipment not designed for 
the 64 such as the range of 
printers designed for the Pet 
scries, or with Centronics prin¬ 
ters. 

Commodore’s range operate 
with an IEEE interface and to 
use them you need an interface 
cartridge and. usually, some 
software. The problem is this 
software will often sit in the 
same area of memory as your 
BC Basic program. TTiis might 
also apply to any kind of 
printer-driver program, usually 
for Centronics printers. 

This problem can be avoided 
by using a Centronics interface 
that uses the cartridge port to 
power the interface while hold¬ 
ing the routines on cartridge. 
This eliminates the memory 
conflict but. of course, ties up 
the cartridge port which you 
need for BC Basic. 

So. you have to buy a mother¬ 
board to hold two or more 
cartridges. 

It largely comes down to a 
question of cost, bearing in 
mind the motherboard and 
interface aren’t necessary with 
the 64 range of printers. The 
reason for taking the more 
expensive route is that you’ll 
get better quality print from 
something like an Epson while 
still getting reasonable value for 
money. 
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ORDER BY TELEPHONE FOR 
IMMEDIATE DESPATCH ALSO 
IMMEDIATE DESPATCH UPON 

CHEQUE CLEARANCE 

ORDER BY MAIL 
COMPUTERAMA 
DEPT. PCN 1 _ 
11 Market Square Arcade Hanley 
STOKE ON TRENT ST1 1 PD 

ORDER BY PHONE 
for ACCESS or VISA dial our ORDER 
HOTLINE 0782 268620 

CARRIAGE 
is by insured carrier. Please add £16 to cover 
carriage of monitor and keyboard units. 

CALLERS WELCOME AT ALL OUR 
RETAIL STORES 

computerama 
STOKE-ON-TRENT STAFFORD 

SHREWSBURY 

Brilliant new integrated 
software program sweeping 
the USA now available in the 

UK 

THE FIRST TO FEATURE 
SIMULTANEOUSLY, ON A SINGLE 

SCREEN, ALL WITHOUT CHANGING 
DISCS OR LEAVING PROGRAMS: 

★ DATABASE WITH ICONS 
& ZOOM LOCATION 

★ WORD PROCESSING 
★ SPREADSHEET CALCULATIONS 

★ CHARTING 

Offers unlimited potential as a 
business tool. Use it for invoicing, 

quoting, mail lists, standard letters, 
order processing etc. 

GET FULL DETAILS 
BY CALLING 

0777-708555 

SOLE DISTRIBUTOR 

HYTEK SOFTWARE 
HALLCROFTIND. EST. 

RETFORD, NOTTS 
DN22 7SS. 





[nuc M. No)tmt»r 24-Nuvtmbcr 
M. 
Pro-Talc Cokco's Adam. Small 
Business Accounts (Spectrum). 
Music rt ilc (BBC). Monilnr 
roundup 
Ken lures: Apple programming. 
Ness Brain editor part I. Dragon 
•set win part I 
iiMisrpbi: Dragon roundup. Zep- 
rselin Blue Mas (Alan). Skramhlc 

Monitor (64) 
IhitabasK's Il.trdssarc. 
Mkropardia: Guide to Monitors 

Issue 39. Drermbrr I-December 7. 
Pro-Tests: Dragon64. l ands COP 
220. White Knight II (BBC).Cross 
Reference Utility (IBM) 
features: Ness Brain editor part 2. 
Dragon Action part 2 
Camtpias: Oik roundup. Haunted 
Hedges Corridors of Genon (Spec 
trum). Microbe One Hundred A 
Eighty I BBC |. Alan roundup 
Program: LowcrCLSISpcctrum I 
Shipment (Spectrum) Monitor 
(64). Basic Search (BBC) 
Mkropardia: Buyer's Guide to 

Acorn Teletext (BBCI. Integrex 
Colourict printer. DTL-Basic (64). 
Dlnn Microprint 4J'5I Multifront 
(Spectrum) 
Fealam: Adsenturc games. Col¬ 
our Genie characters. 
Gameplay: Deed Assault Wasps - 
Dragon Racer (Dragon 32). Siren 
City forbidden forest (64). Sums - 
al Countdown l Vic 20). 

Issue 45. January 21. 
I*ro-tests: Portables Commod¬ 
ore SX64. Olivetti Mill. Acorn 
sparklet punter. Turbo 20 daisy¬ 
wheel. Spevtium educational son- 
ware: BBC graphics extension 
ROM 
fratum: Bargain buys. Making 
money with your micro. 
Gameplay: Viking and Pub Crawl 
(Dragon). Traxx and Wild West 
Hero (Spectrum). AtarvComrood- 
ore 64 round-:— 

* ILtlcvar 

Pro-Tests: Timex 21)58. Thermal 
Printer TP-10. C ambridge Com- 
puiintjoyttkk (Spcclium). Beeb 
vvnthTnc Synth Music Processor 
(bBC). Virawntc Viraspell (64). 
Education games (Spectrum) 
f eatures: NewBrain editor part J. 
Dragon Action part 3 

i: Buyer's Guide t 

« 41. December I5-December 

BC Basic 164). Database MST-Calc 
(Dragon). 
Features: Computerised 
Psychotherapy (BBC). Spectrum 
Display 
Gameplay: Micropoly Pettigrew s 
Diary (Dragon). 64 roundup. 
Dimension Destructorv'Shcer 
Panic (Spectrum) 
Programs: Colony Invader (Spec 
trum). Grid Bike (Vk 201 
Micropaedia: Buyet's Guide to 
Software 

Issue 42. December 22-January 4. 
Pre-Tests: Spectrum add-ons 
(U ■ Microcomputers system). Of ic- 
I files tar. Games Designer (Spec¬ 
trum) 
Features: Micros of IW3. Compu¬ 
ter Security. BBC word processing. 
Dragon Action pan 4 
Gameplay: International Football 
(64). (i rouclv Cheque red Dag 
(Spectrum). Way Outlet Bool 
Jack (Atan), Super- 
vaderVOutback (Vic 20). Danger 
Ranger Up Periscope (Dragon 32) 
Databasks: Oubnet 
Micropaedia: Games Special 

Issue 43. January 7. 
Pro-Tests: I MB Junior. Gratpad 
(BBC). Walters W'MKO printer 
Despite ( Spectrum I 
Features: Computerspeak. Spec 
trum Display. Tabs on One 
Gameptas: Trace Race. Pinball 
(Dragon 32). Colour Genie round¬ 
up. Hunter Killci-'Mr Wimps 
(Spectrum). Craty Caveman 
Goodness Gracious <64) 
Programs: Jungle Chase 
Screen Dump (BBC) 
Databases: Hardware 
Mkropnedla: Electron part I 

e (Oric). 

Pro-Test: Apple Macintosh. BBC 
Sideways ROM hoard. IEEE inter 
faces for Commodore 64. Silver 
Reed EX44 lypewnlc: jvintci. 
Bridge on Spectrum and Dragon. 
BBCfiling program 
Fratum: Buying by mail order 
programmingjhe Memoteeb 
Gameplay: Barms Burgers and 
Gangsters (Spectrum). Birdie Bar- 
■age and Plankwalk (BBC), Blue 
Msion and Dancing Feats (Com¬ 
modore 64), 
Programs: Cases of Treasure 
(ZX8II 
Oubnet 
Micropaedia: Modems and com- 

Issue 47, February 4. 
Pro-Tests: Sinclair <JL, Alan 
Touch Tablet Silscr Reed EXPJOO 
daisvw heel. IBM C obol; BBC Spell 
Cheek 
Features: Programming the 
Mcmotcch part 2. Low cost prin- 

f.amrplas: MothcrshipandOuintic 
Wat nor (Commodore 64). Two 
Gun Tui tic and Multigamcs (One I. 
Apple adventures. Spectrum 
round-up 
Programs: Pot Hole (Dragon) 
Ifatabastcs: Hardware 
Mkropardia: AtoZof Atan part t 

con s Kingdom and Right Zero- 
One-Fise (Vic 2D). 
Programs: (i ndtrap (Lynx). 
Databanks: Peripherals 
Mkropardia: AtoZof Alan part 2 

Pro-Tests: Oik Atmos. tracker ball 

synthesisers, 
(Dragon): Colour Genic assemb¬ 
ler. Spectrum educational prog- 

Features: Computer jargon: 42- 
column display on Spectrum 
Gameplay: Quadrant and Jetpac 
(Vic 2D): Crazy Balloon and Supa- 
catchatroopa (Commodore 64) 
Programs: Sprite generator (Com- 

Dwlabnsics: Software 
Mkropardia: AtoZof Alan part 3 

Issue 50. February 25. 
Pro-Tests: Sanyo MBC5S0. Com¬ 
modore speech synthesiset. BBC 

Fratum: Expanding your Spec 
trum: introduction to Lisp 
Gameplay: Urban Upstart and 
Godzilla and the Martians (Spec 
trum). Shuttkzap and Hooked 
(Dragon). 
-; Mincscape(Onc). 

Printers part 1. 

Issue 51. March 3. 
Pro-Tests: Sharp's PCS**). 
Graphics Package (Oric). Fancy 
Font (CP/M. Torch). Superbesc 
Application Database 164). Printer 
round-up. IEEE 46(1 interface 
(BBC) 
Features: Microdnve data files 
Gameplay: Spectrum selection. 
Robonods (TWW4A). Batty Bull- 

Issue $2. March IS. 
Pro-Tests; W ten. MSX. Multisynth 
64, Mr Ts Number Games etc 
(B BC. Spectrum. 64). H ybeid cable 
(Oric.AMoa) 
Fratum: Adventure games 
Gameplay: Dragon roundup. Snot 
tcr/Frcc Fall (BBC). Spectrum 
roundup 
Programs: UFO (Vic-2D). Morse 
Code (BBCL Gary't heGuit ar (64) 

TRS-WI modem (RS232). MDI 
(BBC). Toolktl (BBC). The Ouill 
(Spectrum) 
Fratum: Screen technology, Atan 
graphics 
Gameplas: Mega hawk Megsw.ir/ 
(64). Castk of Doom/Fishy Busi¬ 
ness (Dragon 32) 
Programs: Baffle Stations (Spec- 

Issue 54: March 24. 
Pro-Tests: IBMs Portable PC, 
Spectrum keyboards. Becblont. 
Games Designer (Vic-20), 
Fratum: Atari graphics. Chip 
shortage 
Gameplay: Airstnke iPnle Pou 
non (Atari). Dealhchasc.'Fightcr 
Pilot (Spectrum). BBC roundup 
Programs: Othello (6t). Charpatt 
(CGI. M-5). 
(lubnrt: User groups and dubs 
Mkropardia: Atmos, part 2 

COMPUTER 

Issue: 55. March 31. 
Pro-Test: H P ISO, light pens 
(BBC. 64|. Micro-Prolog (Spec¬ 
trum). Electron Graphics System 
Fratum: Spectrum routines. Con¬ 
sume! rights 
Gameplay: PatienceMctagalactic 
Llamas Battle at the Edge ol Tunc 
(Vk-20). LokiKat Splat (Oric). 
Tennis (Atari) 
Programs: Fast Draw (Dragon 32). 
flash simulator (Atari) 
Databooks: Hardware 

Issue 5*. April 7. 
Pro-Teste: Vottax Type n Talk. 
MicroCommandlBBC. Spectrum. 
64). Commodore 1001 disk dnve. 
Apple's Macintosh. Animator 
(Dragon 32). Knoware (IBM) 
Fratum: Spectrum maths. Adven- 

Gameptay: Hunchback Aztec dial- 
kngc 164). Defence ForcePs) 
II (One). Volcanic Planet 

Issue 57. April 14. 
Pro-Teste: Microkcy. Morex Disk 
Drive Interface (Spectrum). Atari 
1020 colour printer plotter. FT 
Money wise (IBM PC. Sirius) 
Irotui i: Assembly ex sc. Port- 

Ttaffk Control 

Super Spy (Dragon). Neptune's 

Issue 5*. April 21 
Pro-Tests: W rap Bit Rabbit. Pixit 
Apple graphics, l-ldword BBC word 
processor. Bynamic Graphics 
Pambox Melbourne Draw graphics 
toolkits on Spectrum. Premier 
Sprite board for Dragon 
Fratum: Commodore 64 extended 
Basics. Microdriscs made easy 
Programs: C-Filc database for 
Spectrum 48K 
Mkropardia: Snectrum 6 
games reviewed. 

BBC 

Issue 55. April 28 
Pro-Tote: Grid Compass. Husky 
Hunter. Canon X-07 Apple 
I Tomewurd. Commodore 64 (PM. 
Dragon Sprite Magk. Atari prin¬ 
ters. Minor Miradcs modem 
Fealum: Assembler language 
Programs: lluchcrt lot One 
Micropaedia: Spectrum. BBC. 
Dragon. Atari games tesiewcd. 

Issue W). May 5 
Pro-Tests: TRSNII 4P portable 
BBC Disk Doctor Spcctium Tas- 
word II. Quinkey keyboard. Bob 
robot 
Fratum: One FILI, command 
Gameplay: Psytron and Red Baron 
(Spectrum). Avenger and Dragon 
Hawk (Dragon). Colour Genie 

i: Poison Toad on Com¬ 
modore 64 
Mkropardia: Graphics on Com¬ 
modore 64. One and Atari 

__..jon PX-8. Apple 
Pro-DOS. Commodore 64 Col¬ 
ossus 2 chess. Dragon Sprint com¬ 
piler Sol (disk RANI expansion for 
mu 
Features: Arufictal intelligence. 

_,__ Atari round-up. Com 
modore 64 round-up. Oucst and 
Last Sunset for l.attica (Spectrum I 
Programs: BBC.fckctton 3D 
graphics. Ork renumber. Com¬ 
modore 64 split screen graphics. 

Issur 62. May 26 
Pro-Teste: Compaq. Dragon OSS 
Spectrum educational packages. 
ExprewBave II. BBC buggies. 
Commodore 64 Koala graphics 

fratum: Spectrum sound. 
Japanese peripherals 
Gameptas: Rapcdcs and 1584 
(Spectrum). House of Death and 
Operation Gremlin (One) 
Programs: Dragon hi res graphics. 
Commodore 64 graphics. Spectrum 

Issur 63. June 2 
Pro-Tate: Apple lie. Sord ISII. 
Canon dot matrix printer. One disk 
drives. Acorn 6502 processor and 
Bitslick graphics system. Dragon 
sound packages. Commodore 64 
-*1 synthesiser. 

et: One Budget, assembler 

Gameplas: Galactk Warriors. 
Magic Meames(Spectrum). Flying 
Feathers and Plumb Crazy (Com¬ 
modore 64) 

Oric assemblcr.'dis- 

ns. 

LOOK SLAT 
SMCUUKS 

“ QL 

Pro-Tests: Spear jskJco 328; Aurt 
800 XL. Dragon 3in disk drives. In* 
cost monitors; Artec C (Apple). 
BBC educational software 
Features: Sideways printing on 
Epson FIX2U 
Gameplay: Bedlam and Morns 
Meets the Bikers I Spectrum). 

ORDER FORM 

Any one issue is 75p. additional copies 55p, post & packing inclusive. Overseas 
readers please add £1 per copy airmail postage Please allow up to 21 days 
delivery. 

Name ..Telephone (day). 

Street. 

Town.Postcode. 
Please send me.issuesof PCN. issue nos 
.I enclose my cheque PO 
made payable to Personal Computer News or please debit my credit card: 
Visa Acces/AmexDiners 

| Card no.Signature. 

Send to: PCN Back Issues Service, 53-55 Frith Street, London W1A 2HG. 
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BHHHH iflMitmmi ■■■■■■■■■ 
More hints and tips from our readers to make programming a little easier. 

You all know the feeling: after 
hours, days or even weeks spent 
on a particular problem you 
suddenly see the answer. Or on 
one of those late-night expedi¬ 
tions through the memory map 
you find some undiscovered 
feature. Well don’t keep it to 
yourself — send it here. We pay 
£5 for every tip and routine 
printed and £25 for a genuine 
Megawave. 

Send your contrihutioas to: 
Microwaves, PCX, 62 Oxford 
Street, London WIA 2HG. 

Commodore 
in quotes 
When using input# to pick up 
previously recorded text data 
on Commodore computers, 
problems may arise if the text 
contains colons or commas. 
The problem also arises on 
using input from the keyboard. 
In this case the computer re¬ 
sponds with the extra ignored 
message. 

The solution with input is to 
type a set of quotes in front of 
any typed data and for input# 

to record the data with preced¬ 
ing quotes: 
PRINT#X, CMRS(34)DS 

Where x is the file number and 
u$ is the string to be recorded. 
S P Rodgers, 
Camden Town, London NW1. 

Adam and the 
drive door saga 
In Microwaves. Issue 66. there 
appears a tip for the Adam 
computer system. However, 
the tip is not quite correct as the 
Adam does not detect an open 
data pack drive door. 

The answer to the I/O error 
problem is, therefore, to re¬ 
move and re-insert the digital 
data pack in the drive. 
Thomas Bolin, 
Independent Coleco Adam 
Users Club. 
Towcester, Northants. 

Spectrum BIN 
solved by VAL 
The command bin on the Spec¬ 
trum is extremely limited as it is 
not possible to write bin fol¬ 
lowed by a variable, so you 
cannot input a binary number 
and find its decimal equivalent. 

However, the following 
program gets round this prob¬ 

lem by using the val command. 
It will also take negative num¬ 
bers into account. 

3 REM BINARY CONVERSION 

10 INPUT B$ 

is let a$=””:ifbS(i)=”-” 

THEN LET bS = B$(2 TO LEN 

bS): let a$*”-” 

20 LET B$ = A$ + ’’BIN ” + B$ 

30 PRINT VAL bS 

Robert Luben, 
Pirbright, Surrey. 

Oric status is 
not inaccessible 
Owners of the One 1 and 
Atmos may be interested to 
know that the status line above 
the top line of text is in fact 
easily accessible, as shown by 
the following program. 
10 A$ = "MESSAGE ON STATUS 

I Ml " 

20 e=#bb7f:rem tor auk or 
#3B7F for I6K 

30 FOR X-1 TO LEN (A$) 

40 POKE X + F, ASC<MID$ 

(aS.x.0) 

50 NEXT X 

Note that this message is not 
removed by CLS or CTRL/L; 
you must rerun the program 
with the following substitution: 
40 POKE X +F,32 

or use a cassette command 
(store, recall, cload, or 
csave) or reset to clear the 
message. 

Of course, the string AS may 
be changed as desired. A possi¬ 
ble application could be in a 
games program to display the 
score: 
io a$=”score: "+ str$ 

(score) 

or else to give messages in a 
word processor etc. 
J P Hibbins, 
Chertsey, Surrey. 

64 is ahead 
of its type 
A useful facility found on the 
Commodore 64 is ’type-a¬ 
head'. the ability to store up to 
ten characters in the keyboard 
buffer, until an input is re¬ 
quested. 

This can, however, have 
disadvantages for games which 
use the keyboard to move 
objects around the screen — 
unwanted keystrokes are 
stored up in the buffer. This can 
be avoided by restricting the 
size of this buffer to only one 
character, using the following 
poke: 
POKE 649,1 

And for games which require 
joystick control only, you can 

Atari cassette salvage operation 
The routine below will allow you to salvage programs that have 
been saved to cassette on any of the Atari machines. It works for 
programs that have been saved using list**c:” only. and not those 
that have been saved using csave. 

It also works for programs that have been saved using the 
Assembler cartridge. Rather than halt with an error message if 
the program has been corrupted, the routine simply skips the 
corrupted block and goes on to read the next block. In this way 
you can load most of your program even if part of it is unloadable. 

To use the routine, first insert the cassette containing the 
program you are having difficulty loading and press Play on the 
recorder. Then run the routine and press any key when you hear 
the beep. When you hear two beeps insert a new cassette and 
press Play and Record, then press any key. The routine creates a 
fresh copy of your program which should load more easily. 
F M O'Dwyer, 
Dublin, Ireland. 

10 DIM FILE*(FRE(0)-100):FILE**" " SCLOSE 

#i:open #1,4,0,-c:-.-trap 30 

20 GET #i,c:file*<len<file*)*i)«chr*<c>: 

PRINT “HR*(27){CHR*(C)|!GOTO 20 

30 IF PEEK(193 > =5 THEN PRINT: PRINT 

"OUT OF MEMORY - SORRY":END 

40 IF PEEK(193)-136 THEN CLOSE Ml:OPEN 

#1,8,0,"C:":print #i;file*j:end 

30 TRAP 30: (?HTO 20 

The function of warm booting an Oric/Atmos 
This short routine can make the Oric/Atmos function key work as 
if it were the warm boot button on the underside of the computer. 

Once the program has been loaded and run the function key 
causes a jump to a non-maskable interrupt routine. To avoid 
looping, it first clears the patch at address #24a. Once the key has 
been used the direct command poke#24a,#4C must be entered to 
re-enable the routine. 
R F Harvey, 
Hampton Hill. TW121RP. 

10 FOR N=0 TO 17 

20 : READ D:POKE #400+N,D:NEXT N 

30 DOKE #24B,#400:POKE #24A,#4C 

40 PRINT "LOADED":END 

30 DATA #48,#AD,#09,#02,#C9,#A5 

60 DATA #F0,#02,#68,#40,MA9,#40 

70 DATA #8D,#4A,#02,#4C,#B2,#F8 

The Oric turns on to disco rhythms 
Here is a sound to light routine for the 48K Oric 1. Enter the 
routine exactly as shown, then connect a cassette recorder (or any 
source of music) to the Oric using the program loading lead. 

With the plug half-way into the cassette you will be able to hear 
the music and see the lights. Run the program and switch the tape 
on and then adjust the volume on the cassette recorder until the 
lights flash in time to the music. 
J Mughal. 
Southall, Middx. 

10 P=781 : P0KE#26A,10 : CLS : 

FLAG=TRUE : POKE 48033,0 

20 IF PEEK(P)=2 THEN FLAG=TRUE : 

PAPER 0 : GOTO 20 

30 IF FLAG THEN PAFER 
INT(RND(1)#6+1) I FLAG=FALSE 

40 GOTO 20 

use: poke 649,o which will stop poke 649,io 

any input from the keyboard. David Gristwood, 
The buffer may be returned Sunderland, 

to normal with: Tyne A Wear. 
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A COMPUTER DESK — Designed for comfort and efficiency. 

Direct to you from the manufacturers — RANGEWORTHY FURNITURE. 

£61.00 (plusp&p) 

This desk is designed to the specification and 
standard required by an international compu¬ 
ter executive. Everything has been consi¬ 
dered to offer the utmost comfort and 
efficiency for home and office use. 

It is constructed entirely of real wood 
veneered with sapele, giving a rich satin 
mahogany finish to the highest standards of 
the furniture industry. 
The unit is mounted on casters for smooth 
running and easy mobility. Also included is a 
four way socket master point with plugs. This 
may be attached to any part of the desk so 
that only one cable is used to the mains. The 
design and use of these superior materials 
ensures that the desk is very strong and 
stable in all respects. 

IT IS MADE TO LAST 
The height to the top is 32" (which is 
considered the most efficient and comfort¬ 
able to read the VDU). The main desk surface 
31" x 20" will facilitate any home computer 
keyboard. A special compartment 12" x 6" is 
provided to house large cassettes, disk 
drives or twin sets. 

The whole unit is assembled in minutes with 
screw bolts to give lasting strength. 

It not completely satisfied with your desk, 
return intact within 30 days for full refund. 
Allow 28 days delivery. 

Rangeworthy Furniture 
Backfield Farm, Wotton Road, Iron Acton, Nr Bristol 

Telephone: Rangeworthy (045422) 767 

Post to: Rangeworthy Furniture, Backfield Farm, 
Wotton Road, Iron Acton, Bristol, Tel: 045422 767 

Please send me:_Computer Desk(s) C<» £66.00 (inc. p&p) each. 

I enclose cheque postal order for £_made payable to Rangeworthy Furniture. 

Mr/Mrs/Miss____ 

Address--- 

_Postcode_ 
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After the art of motorcycle maintenance, the craft of computer coding. Harriet Arnold reports. 

Plotters of cabbage-patch corner 
A horticultural show is the last 
place you'd expect to find 
computer programming. Or it 
was until Nailsea's multi-user 
club decided to challenge Avon 
groups to a graphics competi¬ 
tion as part of the local show's 
craft section. Programming will 
vie with preserves and petit 
point for the show goers' atten¬ 
tion. 

'We thought we'd promote 
computing as a craft.’ said club 
organiser. Brian Boyde-Shaw. 
After all. you use your hands 

and your eyes and your brain. ’ 
To win the competition 

younger members of clubs in 
the Avon area are invited to 
write a Basic program that 
involves plotting and drawing 
to manipulate shapes, colours 
and numbers. Individuals or 
groups can enter. 

In future the group would 
like to attract electronics exper¬ 
tise to complement its many 
and varied software activities. 

Contact Brian Boyde-Shaw 
on Nailsea (0272) 851337. 

EARN MONEY FROM 
YOUR COMPUTER 

★ FULL OR PART-TIME. 

★ FROM YOUR OFFICE OR YOUR HOME. 

Excellent money is now being made. For details send 
large S.A.E. to: 

HOME COMPUTER EARNERS CENTRE 
SOUTHBANK HOUSE, 
BLACK PRINCE ROAD, 

LONDON SE1 7SJ. 

Well No. . . I don't suppose id call it a'Traditional'Rural Craft 
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»i@#T illfBAKIT^ 
THE BASIC TOOLKIT 

FULLY MICRODRIVE COMPATIBLE 
PROGRAM EDITING 

- Block DELETE. MOVE. COPY. 
MERGE 

- Advanced FIND& 
SUBSTITUTE 
(either global or single-shot) 

- AUTO line generator 
- EDIT specific line 
- Full RENUMBER with line 

PROGRAM DEVELOPMENT 
— Execution TRACE. Manual 

control over execution speed 
(down to 1 line sec.). 
Single-step facility 

— Complete ERROR and BREAK 
trap 
ON ERROR GOTO 
ON ERROR RESUME 
ON BREAK GOTO 
ON ERROR RESUME 
Can be set reset independently 

— List VARIABLES Useful debug 
aid 

PROGRAM COMPACTION 
— REMKILL with protection for 

nvc 
— Statement PACKER 
— 2 types of number CRUNCH 

routines 
— Savings of up to 45% in _, 

program size possible (with no — Full memory-map and display 
change to execution logic that of selected system variables 
the program will run faster) 

— Easy-to-use and fully interactive, works with all printers 
— Completely self-contained generating its own error-messages 

— Less than 7K in length, (protecting UDG area) optionally 
reducible to less than 5K 

EXTRA FEATURES 
- Flexible ALARM CLOCK with 

independent control over clock 
time, alarm time and alarm 
on off 

- 10 USER-DEFINABLE KEYS 
(up to 256 bytes each) 

PASCAL DEVPAC 
B£25€ B£14C 

180 Hgh Street North 
Dunstable. Berts LU6 1AT 

Tel: 10582) 696421 

COURSEWINNER 
The Punters Computer Program 
COURSEWINNER aikm* wu to uv the turner .4 your 
computer to jet the edge on the huoknukcr 
# COURSEWINNER contum • Oiuhiv lull <4 detailed 

information no all English and Scottish flat bourses 
The ten leading gickeys and trainers, and effect of the 
drat* is detailed for each course 

This information can he diseased on the screen at anv time 
• The program analvvc* these factors combined with the results 

of the last three outings, starting price and weight earned. 
• COURSEWINNER is simple and quick to use. yet vers powerful 
• Rotted with detailed instruction booklet 

Price £12.50 all inclusive immediate dispatch returnof post* 

SPECTRUM 4HKBBCB . COMMODORE 64. DRAGON. APPt Ell/I It. ATARI 

POOLSWINNER 
The Ultimate Pools Prediction Program 
• POOLSWINNER is the mow sophisticated pools prediction 

aid ever produced It come* complete with its own massive 

• Can be used for Scorednws. Draws. Away* and Home*. 
• The datahase contains over iOOOO matches (10 years league 

football). It updates automatically as results come in. 
• The precise prediction formula can be set by the user This 

allows development of your own unique method 
• Package is complete with program, database and detailed 

Price £15.00 all inclusive immediate dispatch return of post 
Available for SPECTRUM • 4IK>, ZX*I I6K . BBC Bl.COMMODORE 64. DRAGON. 
APPLE ll/Ile. ATARI 4WC) 

Available from dcaftmor duvet {returnedpout from 

37 Councillor Lane, Chcadlc, Cheshire. Phone: 061-428 7425 

SANYO MBC 555 

Only £795 (RRP £999) + VAT 
buys the ideal home and 
business computer. 
Our Package includes:- 

Hardware Software 

16 Bit 8088 CPU MS-DOS 
128K RAM Basic 
Twin 5V4 160k Floppy Disk Drives Wordstar 
Parallel printer port Mailmerge 
Detached keyboard Spellstar 

Calcstar 
Datastar 

Reportstar 

Unparalleled value at this special offer price which also includes 
FREE DELIVERY anywhere in the U.K. 

Hurry and take advantage of this Special Offer while stocks last. 

MAYFAIR MICROS TEL: 01-870 3255 
Blenheim House, Podmore Road, London SW18 1AJ. 
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BBC SOUND 

Music while you work and play at your Beeb, thanks to Simon Williams. 

Explore new channels 

10REM Source cod* for int*rupt-drW*n music. 
20FOR n»0 TO 3 STEP 3 
30PX«*900 
401 
30 OPT n*/. 
60.star t 
70CLO 
80LDXK4:LOAN 14 t JSR8«FFF4 
90LDAB1. sound MOD 236) iSTA6<220 iLDAN( sound DIV 256>:STA4<221 

100RTS 
110.sound 
120TXA:PHA 
1 30LC>ASt<6e : LDXUfcFA: LDYH&FF : JSR&FFF4 
140CPXN3:BCCflnish 
150LDYV92:LDA<&90),YlSTA&97 
160INY «LDA<8<90> ,YjSTA6c99 
170 I.NY t STY4<92 
180CMPW0 tBNEnot* 
190LDYK0 ! STYic92 
200.not* 
2 10LDY&9C: STY4<95 
220LDX*fc93iLDYI»0rLDA»7:JSRfcFFFl 
230LDY4c9B s STY0t99 
240LBYM0 :STY8<97sSTY&93 
250LDX«*fc93: LDA07i JSR&FFF 1 
260.finish 
270PLAiTAX 
280RTS 
290) 
300NEXT 
310 end Listing 1 

The BBC's specially packaged inter¬ 
rupts have the potential to turn your 
micro literally into a sound invest¬ 

ment. With just a rudimentary under¬ 
standing of machine code it’s possible to 
produce background music while a prog¬ 
ram is loading, or while you're playing a 
game. 

The routines here are designed to be as 
versatile as possible, so many of its 
parameters are set up as a separate block of 
memory. 

This means that it’s possible to alter the 
envelope number, sound channel, tempo 
and tune itself while the interrupt routine is 
running. 

The programs use the BBC’s specially 
packaged interrupts, known as events. 
When a predefined event occurs, the 
computer is forced to stop whatever else 
it’sdoing and run the machine code routine 
provided by the user. Normally all events 
are disabled. but by issuing the appropriate 
instruction to the operating system, one or 
more may be enabled. 

From Basic this is done by typing ’fxm. 

(event number) and from machine code by 
calling an osbyte &oe routine. A table of 
various events is given on page 465 of the 
User Guide. The event may be disabled 
again with a *fxi3, (event number) 
command. 

Interrupt driver 
There is a practical limit to the length of the 
user routine the micro can service before it 
starts to lose control of its normal 
functions, but a simple sound routine can 
easily be accommodated. Listing 1 gives 
the'sourcecode for a suitable event handler 
and sound routine. A description of the 
code involved should help explain exactly 
how the program works: 
Line 30 defines where the assembled 

machine code should be stored. Page 09 is 
normally used as an RS423 cassette or 
envelope buffer, but for most games 
applications the four envelopes provided 
within page 08should be sufficient. leaving 
09 for storage of the interrupt routine. If 
the main program needs to use page 09. the 
interrupt code may be relocated else¬ 
where. 
Line 70 sets the computer to binary mode, 
which is essential before any events are 
enabled. 
Line 80 is the osbyte call which enables 
event 4. This event is triggered every time a 
vertical sync pulse to the TV or monitor is 
detected. Effectively this means an event is 

generated every l/50th second. 
Line 90 resets the vectors that the BBC 
micro uses as signposts to the piece of code 
it is required to service on detection of an 
event. This is a two byte address and is 
stored in locations &220 and &221 (low 
byte first). 
Line 100 returns control to Basic. 

The main part of the machine code 
routine does the work of keeping the sound 
buffer topped in the background to 
another program. It operates as follows: 
Line 120 stores the contents of the 
6502’s X register onto the stack. This 
value must be preserved and reinstated 
before control is handed back to the main 
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Listing 2 

10REM Load data lor two tun** into pages nine and eleven ol memory. 
20 nX-*0 960, REPEAT 
30 READ r/., €/. 
40 ?nX-IX i nX? 1-dX i nX-nX+ 2 
50UNTIL dX-0 
60nX-*0B00 i REPEAT 
70READ 4/,ay. 
80 ?nX—f V. t nX? 1-dX i nX-nX+2 
90UNTIL dX-0 

100END 
110DATA 53,3.61,3,69.3.81,3.73.3,73,3.89,3,81,/,8l,3,101,3,97,3,101,3,81,3.69, 

3,53,3,61,3,69,3,73,3,81,3,89,3,81,3,73,3,69,3,61,3,69.3.53,3,49,3,53,3,61,3,33, 
3,49,3,6 1,3,73,3,69,3,61,3,69,3 

120DATA 53,3,61,3,69,3,81,3,73,3,73,3,89,3,81,3,81,3,101,3,97,3,101,3,81,3,69, 
3,53,3,61,3,69,3,41,3,81,3,73,3,69,3,61,3,53,3,33,3.53,3,49,3,53.6,0,0 

130DATA 33.10,81.10,73,10,69,10,57,10.61,10.89,20,49,10,97,10,89,10,81,10,77,1 
0,81,10.101,20,109,10.101,10,97,10,89,10,81,10,73.10,69,10,61,10.89,20,49.20,53, 
20,0,0 

Listing 3 

10REM Sets up parameters and starts music. 
20REM Press any Key to swop tunes. 
30ENJELOPE1,1,1,-1,1,1,2,1,32,0,0,-4,126,63 
40ENVELOPE2,1,1,-1,1,1,2,1,18,1,0,-1,72,126 
509*93- 1: ->*94-0 i 9*96-0 i ">*98-0 i ->*99-0 : ^*9A-0 
60CALL*0900 
70REPEAT 
80 ">*90—*60 l ->*9 1 -*0 91 ■>*92— 0 i ^*9B-2i ^*90 1 
90A—GET 

100^*90-0 : ?*91—*06: 9*92-0 : 9*98-0 t 9*902 
110A—GET 
120UNTIL FALSE 

program (see line 270). 
Line 130 generates an osbyte call with A 
set to &80 and this returns information 
about a variety of internal buffers, depend- 
ingon the value in X. In this case, with X set 
to&FA, the number of spaces remaining in 
the sound queue for channel 1 will be 
returned. 

You should carry out this check and 
leave the sound buffer alone if it is full, 
otherwise the main program will halt until 
there is room to put another note into it. 
Line 140 checks if the buffer is full and 
if so. branches to the end of the routine. 

The controlling parameters for the 
routine, set up separately from the code 
itself, are placed in a section of zero page 
memory normally reserved for the Econet 
system. This is done so that programs that 
make use of the user locations (&70 to 
&7F) will not be affected by this routine. 

The locations used are given below: 
690 address of start of data (low) 
691 address of start of data (high) 
692 data pointer 
693 sound channel number (low byte) 
694 sound channel number (high byte) 
695 envelope number (low byte) 
&% envelope number (high byte) 
697 note frequency (low byte) 
698 note frequency (high byte) 
699 note duration (low byte) 
&9A note duration (high byte) 
&9B rest duration 
&9C envelope reference_ 

The address of the start of the note data is 
put into locations &9() and &91, the data 
pointer (&92) is set toO. the duration of the 
rest between notes is put into &9B and an 
envelope number (1 to 4) is entered into 
&9C. The routine is started with 
call&u*mk>. Locations &93 to &9A act as a 
parameter block for an oswokd &<ji call, 
which is made from within the machine 
code and is equivalent to a sound 

command in Basic. The rest of the routine 
works as follows: 
Lines 150 to 170 read the appropriate 
sound data, two bytes at a time, from a 
separate data block into locations &97 and 
&99. 
Lines 180 and 190chcck whether the end of 
the note data has been reached. If so. the 

data pointer is zeroed and the tune starts 
again from the beginning. 
Line 210 loads the envelope number from 
the reference location (&9C) into its place 
in the osword parameter block (&95). 
This is done each time a note is required. as 
the value is lost from &95 when the 
succeeding rest is played. 
Line 220 is the osword *07 call to add the 
note to the second queue. 
Lines 230 to 250 repeat the sound call, but 
with the envelope and frequency para¬ 
meters set toOand the duration value taken 
from the rest parameter (&9B). 
Line 270 restores the value of the X register 
and line 280 returns control to the main 
program. 

Handling the data 
The data block for the frequencies and 
durations of the notes can be located in a 
number of different places. The example 
data is stored in the rest of page 09, from the 
end of the machine code on, and part of 
page OB. which is the user key buffer. 
Don't press any user keys when running 
this example. 

The two tunes are JS Bach’s Jesu Joy of 
Man’s Desiring and the Disney theme 
When You Wish Upon A Star. The data is 
very simply constructed using the frequen¬ 
cy table on page 181 of the User Guide and 
a keyboard music program like that on the 
Welcome cassette. 

Each data pair consists of a frequency 
and duration value, and the data is 
terminated with a double 0. which the 
machine code will detect as an end-of-data 
marker. Listing 2 reads the relevant data 
out of the data lines and pokes it into the 

two pages of memory. If you want to check 
that the note data is correct before 
committing the machine code routine to it. 
you can do so by replacing Iines40 and 80 of 
listing 2 with soundi,-is,f%,d%:sound 

i ,0,0,r where r=2 in line 40 and r=0 in line 
80. 

Setting parameters 
The third listing sets up suitable envelopes 
for each tune, loads the parameter block 
and makes a call to &0900 to start the 
interrupt driver. Touching any key will 
then change values within the parameter 
block to alternate the two tunes. Pressing 
Escape to leave the program will not stop 
the music, however. Todo this, either issue 
a *FX13,4 command to disable the event, 
or press Break. Call &0900 will restart the 
music at any time. 

The usual warning when entering 
machine code applies particularly strongly 
to this program. Save the source code 
before running it — a mistake will usually 
crash the machine. Most monitors will 
have trouble following the program while it 
is running as they themselves are being 
interrupted. 

Having typed in, saved and run listing 1. 
do the same with the other two. If all is 
correct, music should spring forth on 
running the third. 

A natural extension to this program 
would be to introduce a second voice. This 
could be quite easily achieved by checking 
and loading a second sound channel and 
modifying the data block appropriately. 
The code is easy to use from within other 
programs and adds user interest to almost 
any application. . j? 
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BEEBFAX 
John Bibby sets out the truth behind factorial calculations on the BBC Micro. 

Join in the function 
Factorials have a number of different 

useful applications, but although 
many calculators include a factorial 

function, it’s not too common on micros. 
This article does for the BBC what Kevin 
Ball’s article did for Spectrum factorials 
(Issue 56). 

The functions shown in Listing 1 can be 
used to calculate factorials (FNfactorial) 
or for such things as nPr and nCr, which 
mathematicians use to denote the number 
of ways to select r objects at a time from a 
set of n objects. Functions FNnpr (n%. 
t%) and FNncr (n%, x%) do this for you. 
FNnpr is a recursive function, ie it calls 
itself. 

You should also note the utilities 
FNmin. FNmax and FNround. which are 
useful for a number of applications. 

Like Kevin Ball’s programs for the 
Spectrum. FNfactorial (n%) flakes out if 
n% is greater than 33. But all is not lost, as 

you can easily adapt the functions so they 
calculate the logarithms of the factorials 
rather than the numbers themselves. 

Functions FNncr and FNnpr will work 
for larger values of n%. The required 
condition is that the maximum of r% and 
(n%-r%) should not exceed 33. but these 
functions will be sufficient for most 
practical work. 

You can use them for calculating such 
things as the number of ways to select four 
playingcardsfrom 13. Thisis FNncr (13.4), 
or 495. The inverse of this, or 0.00202, is 
the probability of selecting all four court 
cards from the 13 cards of one suit. 

The functions given here can be used in a 
variety of probability applications. If you 
add the lines in Listing 2 to Listing 1 you 
will get the output in Figure 1. 

Incidentally, the BBC LN function is 
roughly ten per cent faster than the LOG 
function. E23 

50 DEFFN-f actor i al ( n%) “FNnpr <n%, n%> 

60 
70 DEFFNnpr< n%,r%) 

90 IFn%< r%ORr%<0 PROCerri:«0 

®0 IFr%»0=l 

100 IFr%*inn% 
110 »fn%-r%*l)#FNnpr(n%,r%-l) 

120 
130 PROCerr1:ENDPROC 

1*10 
150 DEFFNmi n f x, y > 

160 IFx<*y='<ELSE*y 

*.70 
190 PEF^Nmax(x,y)*x+y-FNmln(x,y) 

! 90 
700 DEFFNncr <n%,r%> 

210 -FNround(FNnpr(n%,r%>/FNfactorial<r%>) 

220 
230 DEFFNround(x)=INT(x+0.5) 

10 max%»33 
20 FOR i %=* 1 TOmax%: PRINT: PRINT: PRINT i%, FN-f a 

ctorial< i%>:PRINT 

30 FORj lTOi%:PRINTj %,FNncr(i%,j%>1NEXT: 

NEXT 

318.222 83865E33 — factorial 31. 
1 31 

2 463 

3 4493 

4 31463 

3 169911 

6 736781 
7 2629373 

R 7888723 
9 20160073 

10 44337165 

l 1 94672313 

1 7 141120325 
17 706733073 

1 4 763J82323 
• "5 300540193 

1 6 300340195 

17 263182323 

19 706233073 
19 141120323 

20 84672313 

71 44337163 

72 70160075 

73 7888725 
74 7629373 

73 736281 

76 169911 
77 31463 

'■‘8 4493 

29 465 

30 31 

31 1 
These are the number of ways of selecting 1,2,3 
etc obiects from a total of 31. 
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MAGITECH 
219 REGENT STREET, LONDON W1R 7DD 

±1'- 
'i' 

COMEAND SEE THE CASIO FP200 
IN OUR CENTRAL SHOWROOM 

±1'- 
'l' 

WE KEEP A WIDE RANGE OF CALCULATORS. SMALL COMPUTERS. GAMES. 
EDUCATIONAL SOFTWARE, BOOKS. 

±1'- 
'I' 

WE SELL OFFICE COMPUTER AND BUSINESS SOFTWARE, AND OUR BUSINESS 
ANALYSTS CAN GIVE YOU SENSIBLE ADVICE WE CAN ARRANGE INSTALLATION 

AND TRAINING 

'I' 
CASIO, EPSON, SPECTRUM. ORIC. ACORN, APPLE, BBC, SIRIUS. APRICOT, IBM. 

DEC: PRINTERS, MONITORS, DISCS, CASSETTES. CABLES AND OTHER 
ACCESSORIES. 

BULKSALES. MAIL ORDER AND EXPORT 
TEL: 01-437 1071 TELEX 295441 BUSYB 
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Keith Hook introduces the Binary Coded Decimal format in this penultimate instalment of the assembler series. 

TobinaiyviaBCD 
This week we are going to deal with one 

of the most under-used resources of 
the Z80 processor. Throughout this 

series we have only dealt with absolute and 
2s complement numbers. However, on the 
Z80 there is another number format: 
Binary Coded Decimal or BCD. 

Before going into the details of this 
instruction, consider the following prob¬ 
lem: in games programming most games 
award points as a reward for some type of 
action on the screen. This score is 
constantly updated and redisplayed on the 
screen. The most frequently used method 
to accomplish this is to add the points to the 
score and write the result to the screen. 
Printing the score in decimal form creates a 
problem because there is no convenient 
relationship between decimal digits and 
the binary bit positions each number 
occupies. It is therefore necessary to write 
a routine that is capable of converting the 
binary number to hexadecimal, then 
adjusting the hex number to its ASCII 
equivalent so that it can be displayed. 

The advantage of BCD numbers is that 
they arc very easy to understand. As they 
are a more direct translation of decimal 
numbers, accuracy in arithmetic opera¬ 
tions is the same as that for normal decimal 
arithmetic, and hexadecimal values iden¬ 
tify exactly to the BCD value. 

If you have read this series to date, you 
should be aware that every 8 bits (1 byte) of 
memory in your computer is capable of 
holding a value of 0-255 (O-FFH), 0-1111 
binary. When using BCD representation, 
although each 4 bits (a nibble) can hold the 
value of 0-15, the values 10-15 (OAH- 
FFH) are never used. The maximum value 
of a 4 bit BCD number is 9. For example: 

BCD =0010 0110 
Decimal =2 6 * 26 

BCD = 1001 1001 
Decimal =9 9 =99 

BCD =0111 0001 1000 
Decimal =7 1 8 = 718 

When using the BCD mode every 4 bits is 
considered separately: 

True Binary = 10011001 = 153 = 99 Hex 
BCD = 1001/1001 = 99 = 63 Hex 

When carrying out addition or subtrac¬ 
tion, the computer doesn't know what 
format the numbers are in, ie true binary or 
BCD and so adding or subtracting the twr 
numbers would most certainly give an 
incorrect answer. To overcome this prob¬ 
lem. the Z80 has a special BCD operation 
DAA (Decimal Adjust Accumulator). 
This operation is always used immediately 
after the single byte add or subtraction. For 
example: LD A, 64H (BCD) 

ADD A. 29H (BCD) 
DAA 

After the computer has carried out an 

THIS IS THE FIRST SECTION TO BE TYPED IN IMMEDIATELY 
AFTER THE EQUATES FROM THE LAST LISTING. 
AT START-UP THE PROGRAM WILL JUMP TO ’START 2' 

44GCH ; FOR COLOUR GENIE 
J « TOP LINE OF SCREEN 12 COLS IN 
4434H I 2ND LINE 12 COLS IN 
23H J Ascii ’t’ 
2AH % Ascii ’** 

NXTLINi EQU 
CSR: EQU 
ASKi EQU 

START2* 
CALL CLS 
LD HL,BUFFER 
LD (GRFPTR),HL 
LD IV.(9RFPTR) 
LD A.88H 
LD <GRFN0>,A 
LD IX.T0PLIN 

MAINLPs 
LD HL.440OH 
LD DE.MES1 

HESLPt LD ( 
CP 0FFH 
JR 2.KSCN 
LD (HL).A 
JR MESLP 

MESH DB 
D6 0FFH 

* MAKE SURE SCREEN IS CLEARED. 
I START OF STORAGE FOR GRAPHICS, 
t STORE IT 
J AND PUT IT IN IV 
t FIRST ASCII CHARACTER USR DEF <126> 
? STORE IT 
J GET SCREEN POSITION. 

J FIRST SCREEN LOCATION 
> MESSAGE 

1 6ET CHARACTER INTO A. 
« IS IT END OF MESSAGE ? 
5 VES SO SKIP 
! ELSE PUT IT ON SCREEN, 
t GO GET NEXT CHAR. 
G’ FOR GRAPHICS OR *F’ TO FINISH. 
J END OF MESSAGE MARKER 

KSCANi 
CALL INPUT 
CP -G" 
JR 2.GRAPHIC 
CP -F- 
JP 2.FINISH 
JR KSCAN 

J CLEAR SCREE ROUTIfC 

I F PRESSED 
J NOTHING PRESSED.. DO IT AGAIN. 

I UERY FIRST SCREEN LOCATION +1 
? UERY FIRST LOCATION 
J NUM8ER OF SCREEN LOCATIONS. 
i SPACE 
; DO IT ALL IN A WINK 

HL, 4401H 
DE.4400H 
BC.03FFH 
(HL).20H 

LD 
LD 
LD 
LDIR 

I This part of the rrosram displays the first 16 characters 
I which when the prosrae starts are just solid sraphic blocks 
I and displays thee on top line of screen with the cursor 
t displayed on the 2nd line of screen, under first sraphic. 

addition, and the DAA has been used, if 6 is added to it and a carry is added to the 
the value of any 4 bit digit is greater than 9. next 4 bit value left. 



64H BCD Format 
+ 29 H 

8DH answer is wrong it should be 93 
DAA add 6 

= 93 now correct. 

With subtraction the DAA statement 
subtracts 6 if the result is a carry. The 
computer detects which operation is being 
carried out (add or subtract) by the N flag in 
the F register, which is set to 1 when 
carrying out a subtraction and reset for an 
addition. The H flag (Half-carry) is set 
whenever the first 4 bits are greater than 9. 

It’s easy to write routines to add more 
than 8 bit numbers. The H flag is 
automatically set if there is a carry to the 
next 4 bits and the DAA automatically 
adds it to the left 4 bits if the result is 
positive. If these 4 bits result in a value 
greater than 9. the C (carry) flag is 
automatically set. By using the Z80 ADC 
(add with carry) or SBC (subtract with 
carry) instructions we can transfer this 
carry to the next 8 bits to adjust that value. 

The following is a BCD ADD sub¬ 
routine that can be used for any amount of 
bytes by altering the value of the B register. 
On entry DE points to Score buffer and HL 
points to Points buffer: 

AND A ; Clear Carry Flag 
LDB.4 ;4 Digits 

LOOP: LDA,(DE); Get I si operand 
(score) 

ADC , Add 2nd operand 
A,(HL) (points) 
DAA ;Adjust 
LD(DE),A / Put back in score 

buffer. 
INCDE ; Align to next 

operand 
INCHL ; Align to next 

operand 
DJNZ ; Do it again until b = 
LOOP 0 

It is then a simple matter to display the res¬ 
ult on the screen by convertng each hex 
digit to ASCII by adding 30 hex to align, for 
example: LDA.digit 

ADD A.30H 
LD (SCREEN). A; Display 

GRAPHIC: 
CALL CLS I WIPE OUT ALL MESSAGES 
CAL DISP » DISPLAY GRAPHICS ON TOP LINE. 
LD HL» 4427H t TOP LINE. LAST COLUMN OF SCREEN. 
LD A. “*■ J CHRt<42) NOW IN A RE6. 
LD (HL).A 1 PUT ON SCREEN. 

GET: 
CALL INPUT 1 KEYBOARD SCAN RETURNS WITH 
CP “R" J CHARACTER IN A REG. HAS ’R* BEEN 

t PRESSED ? 
JR Z/MAINLP i YES SO RETURN TO MAIN PROG. 

CP J WAS IT A REQUEST TO DISPLAY NEXT 
1 16 CHARACTERS 

JR NZ.DEC J NO NOT ♦ 
LD A.(6RFN0) 1 GET WHICH GRAPHIC NUMBER 128 - 1ST BLOCK 

ADO: 
ADC- A, IBM 1 INCREMENT TO NEXT 16 GRAPHICS. 

CP 0C0H 1 IS A » CHARACTER 192 ? 
JR NC,sue J IF IT IS OR IF ITS >192 GO TO SUB 

LD (GRFN0> #A f ELSE SAUE NEW GRAPHIC POINTER. 
CALL DISP t AND DISPLAY THEM ON TOP LINE. 

JP GET 1 THEN GO SCAN KEYBOARD FOR ANOTHER Da 

DEC: 
CP i IS IT A REQUEST TO DROP DOWN 16 CHAR 

JR NZ,CURSOR J NO.. THEN CHECK FOR CURSOR MOLES. 

SUB: 
SUB 10H 1 DECREMENT 16 CHARACTERS. 

CP S0H J IS CHARACTER ■ 128 
JR C. ADD 1 IF LESS THAN 128 RESTORE TO LAST UALUE. 

LD <GRFN0).A 1 0.K SO SAUE. 
CALL DISP ; ATC GO DISPLAY NEW SET OF 16 CHARS. 

JP GET 1 RETURN FOR ANOTHER SCAN. 

» This section checks cursor keys. If kevs are pressed then • cursor 
1 is eoved to the nextt erarhic left or risht. If ’D’ is pressed 

1 : this is a sisnal that you wish to desisn srarhic so eatrix is 
? displaced »*» is deleted froe Top RHS of screen. 
J 

CURSOR: 
CP 08H J CURSOR LEFT KEY ? 

JP Z,FLEET 1 YES GO HOLE “•* CURSOR LEFT 

CP 25 J CURSOR RIGHT KEY ? 

JP Z.FRIGHT > YES MOLE f RIGHT. 

CP “D" t DESI6N 6RAPHIC ? 
JR Z.DELASK \ GO AND DELETE *. 

JP 6ET 1 NOTHING LEFT TO CHECK RE-SCAN. 

LD HL.4427H » SCREEN POS LAST COL TOP LINE. 

LD A,20H t SPACE 

LD <HL>»A 1 BLANK OUT * 

J 
» 

LOAD MATRIX ONTO SCREEN 

LD HL.SCREEN T POSITION OF GRAPHIC MATRIX. 

PUSH HL J SALE IT ON STACK. 

LD C.08H 1 LOOP COUNTER. 
LPA: 

LD B.08H J LOOP COUNTER 8 X 8 * 64 POSITIONS. 

LD A,MATCR J MATRIX BLOCK INTO A. 

LPB» 
LD <HL> > A J SEND TO SCREEN. 
INC HL ; NEXT SCREEN POSITION. 

DJNZ LPB 5 DO UNTIL B - 0 
LD DE.28H ; 48 FOR 49 COL SCREEN - 20H FOR 32 

» SCREENS. 

POP HL T GET ORIGINAL POSITION 

ADD HL. DE J NEXT LINE OF SCREEN. 

DEC C J SUB 1 FROM C UALUE. 

JR Z.ALG » IF C-0 THEN MATRIX ON SCREEN. 

PUSH HL J STILL NOT DONE SO SALE HL 

JR LPA % 60 LD B FOR ANOTHER 8 GOES. 

CALL FNDCHR » 60 AND GET GRAPHIC OUER • CURSOR. 

56RAFIK. ... START OF ROUTINE SUPPLIED LAST ISSUE. 

J TO BE CONCLUDED. 
SEND 



Interface extras for Kenn Garroch’s Electron. The Plus 1 closes the gap between the 
Electron and the BBC. since it gives 
the former all the interfaces many 

machines have as standard such as a 
Centronics, analogue joysticks, and car¬ 
tridge software. 

Installation 
The Plus 1 has the Electron's creamy 
colour, fits on the back and bolts on in 
much the same way as the Spectrum's 
Interface 1. It is the same width and height 
as the Electron and extends back about 3in. 

Just remove the expansion buscover and 
slot it on. do up the bolts and it's ready to 
go. After switching the machine on and 
typing *help the Electron comes up with: 
EXPANSION 1.00 

A DC/PRI NTE R/ RS423 

RS423 ? I could not find any other hole 
mark or scratch resembling an RS423 port. 
Acorn's explanation is that an RS423 will 
be released along with a few ‘other’ 
expansions on cartridge, hence the need 
for internal software to run it. 

On top of the Plus 1 are two slots for the 
cartridges. These have flip-down lids and 
are about half as long again as the 
cartridges. The rear of the Plus 1 contains 
the other two interfaces, the Centronics 
port and the analogue joysticks port. The 
latter does not appear to support the light 
pen facilities that the BBC's does. 

Documentation 
The Acorn spiral-bound manual covers 

everything relating to the interfaces, as 
well as a number of the ‘new* *fx 
commands necessary to run the various 
devices in the Plus 1. 

The manual covers everything from 
installing the Plus 1 to what the new and 
altered »fx commands do. 

There are also complete instructions 
that should allow the printer cable to be 
wired up. 

Connection to the analogue port is via a 
15-pin D’ plug. This is the same as that 
used for the BBC joysticks so they are 
completely compatible. Attaching other 
analogue inputs to the port is also possible 
if they fit the specifications. 

The ROM cart ridges come in two forms: 
the first loads itself into memory much the 
same way as the cassette and disk systems. 
The second has the same effect as the 
sideways ROMs on the BBC. ie they are 
switched into memory instead of the Basic 
(between &mxiu and &oxm). The ♦rom 

command switches in the cartridge filing 
system and it is possible to use. from the 
current language. *exec, *cat, *load 

etc. 

In use 
The Plus 1 is as simple to use as it is to set up. 
The analogue port will probably be mainly 
used for joysticks. These work using the 
adval command — the manual says 
adval o to 4 should be used to read the 
joystick. 

Using the arguments 1 to 4 returns A/D 
values between 0 and 65535 in steps of 256, 

I PCN PRO-TEST | 

wmnnnsm 
for each of the inputs. In fact, it is possible 
to get the readings between 0 and 255 in 
steps of 1 by using the arguments 5 to 8 
respectively. 

To use the printer simply plug it in. hit 
ctri. n or vdu2, and away it goes. It may be 
necessary to enter »fx<> to make the 
Electron send line feeds, but that depends 
on the printer. 

Loading the software from the ROMs 
takes some time, as long as a disk load on 
the BBC. To use the software, insert the 
cartridge and turn the power on. The front 
slot then auto-boots with the normal 
Acornsoft loading screen. To load the 
program from Basic the •f.xf.c !boot 

command can be used, but again. this only 
loads the front cartridge. It is possible to 
load any of the programs with load or 

* load and a catalogue of both cartridges is 
available with *cat or *. 

Verdict 
The Plus 1 complements the Electron, 
though one can't help but think the 
analogue and printer ports should have 
been fitted as standard. 

The cartridge software is more conve¬ 
nient and reliable than cassettes but slow, 
considering the load is a direct memory 
transfer. 

It seems the Electron will never be 
brought up to the BBC's capabilities since 
there are no plans to produce a Tube 
interface from Acorn. But the Plus 1 goes 
part of the way and does it well. 

Some new rx system commands 
available with the Plus 1 

Operation 

Select device to which the 
output is sent 
Select the printer driver 
Select the printer ignore 
character 
Select the number of A/D 
channels between 0 and 4 

Force the A/D convcrsior 
to restart 

Select the cassette filing 
system 6 
Enable disable input/ 
output through the Plus 1 
Alters the effect of 
pressing the escape key 
Enables or disables the 
normal action of the 
escape key 

,is available from an 
osavn call only. A-12*. x=0 to 4 

-0 returns the number of the last 
analogue channel sampled, in Y 

to 4 returns the last reading of the 
channel specified in X as a 16-bh integer 
tn X and Y (low and high). 8 

•FXI6,X 

•FXI7.X 

•FXI40.X 

•FX163,128.x 

•FX229.X 

•FX230,X 

Product Plus 1 interface for the Electron Pric* 
£59.90 Cartridge pricu £12 K5 Manufacturer 
Acorn Computers Dfatributor Vector Market¬ 
ing. Dennington Estate, Wellingborough, 
Northants NN8 2RL. or Acorn dealers. 
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BBC MICRO 
There’s much more to show. 

So this summer we go to a 
new home - to give us much 

more room to show it all! 

Alexandra Palace, London, Thursday to Sunday, July 19 to 22 

You must see for yourself all the rapid 

developments in the ever-expanding 

School and 
College Groups 

Entry only £1 per student if bookings are made in 
advance. Send your cheque (made payable to 
Database Publications) and SAE to: 

Election & BBC Micro User Show 
68 Chester Road. Hazel Grove 
Stockport SK7 5NY Tel: 061456 8383 
_Valid for a minimum o/10 people_ 

world of the Electron 
and BBC Micro! 

★ SEE the latest software - hundreds 
of new games, educational and 
business programs. 

s4tLm This ivoucher I* uxirth £1 per person 
off the normal admission price of 
£3 (adults) and £2 (children/ 
I Vahd for a maximum o/4 people) 

Electron & BBC Micro User Show 

lQ&m 6pm, Thursday, 19 July 

10am 6pm. Friday, 20 July 
10am 6pm, Saturday, 21 July 
10am 4pm. Sunday, 22 July 

Alexandra Palace 
Wood Green. London N22 ,— 

★ SEE all the latest add-ons - never 
before have so many exciting new 
peripherals been launched. 

★ SEE all the latest techniques - and 
get free advice from our team of 
experts, writers and programmers. 

★ Make a note in your diary - NOW! ! 



Two joystick interfaces, a ROM socket 
I and full bus expansion is probably all 

any game player needs for the Sinclair 
Spectrum. The Ram Turbo sports all this, 
and compatibility with the Kempston. 
Sinclair Interface 2. and Protek/AGF 
interfaces for a mere £22.95. 

The Turbo comes, with its three-page 
instruction pamphlet, in a box slightly 
larger than that used for Interface 2. Ram 
claims the Turbo contains a unique power 
protection device'. This doesn’t mean you 
can insert it without removing the power 
supply — the Turbo cannot be connected 
unless the power plug is removed. This is 
due to a little plastic plate through which 
the power lead must be pushed once the 
interface has been fitted onto the Spec¬ 
trum. 

Once connected, the Turbo sits flush 
with the top of the Spectrum and the styling 
is nicely matched. Unfortunately the 
plastic housing slightly obstructs the Spec¬ 
trum’s ‘mic’ socket, making insertion of 
this plug difficult. The Turbo operates 
happily with Interface 1. except that a 
network socket is also obstructed. 

On power up. the unit is compat¬ 
ible with both Sinclair and Kemp¬ 
ston protocols. This is when things 
get complicated. The right 
socket is the same as the left on 
Interface 2. and the left socket is the 
same as Interface 2's right. This means 
the right socket simulates keys 
1-5 and goes into port 31, and the left 
socket simulates keys 6-0. In this mode, 
almost all of the software tried, includ¬ 
ing ROM software, worked as usual with 

a the Kempston and Sinclair joysticks. 
| A problem arose using software com- 
F patible with both Protek/AGF and Kemp- 
& ston interfaces, and the same trouble 

(5 occurred with software that used the 

Kempston mode 
and key five. This is 

because the software scans both the 
cursor keys and port 31 (Kempston), 
making it react as if key five was pressed 
when the fire button was held down. 

This can be overcome by using the 
Protek/AGF mode. Switch off the Spec¬ 
trum. plug the joystick into the left socket, 
and hold down the fire button while 
switching on the Spectrum. Release it once 
the Spectrum’s screen clears. 

In this mode, the Turbo interface is 
compatible with Kempston and Sinclair 
(left) protocols. 

The turbo must be set up in a different 
mode to mimic the cursor keys because the 
Sinclair right hand socket also similates 
keys 6-8 but doesn't use them for the 
directions indicated by the arrows. 

To test whether the turbo interface 
works with hardware add-ons. I connected 
the micro-speech unit and loaded up 
Ultimate’s Lunar Jetman from Microd¬ 
rive. And it worked excellently. 

Cartridge socket 
The main difference 
between this 

Gavin Monk tries a 
Spectrum joystick 
interface 

interface and its non-Sinclair com¬ 
petitors is the ROM cart¬ 
ridge socket. A hinged 
flap on the top of the 
Turbo hides this 

and keeps out the dust. 
As on Interface 2. ROM 

cartridges should not be inserted 
while the computer is switched on. Sadly, 
there’s no microswitch built into the 
socket, as on Atari machines, to switch off 
the power when a cartridge is inserted. 
Otherwise the cartridge operation was 
faultless. 

Verdict 
At £22.95. the Ram Turbo interface could 
well be seen as essential for Spectrum 
games players. True, the slight problem of 
the Kempston socket not always perform¬ 
ing as expected could have been prevented 
by using a hardware switch to select the 
different modes. But the obstruction of the 
Mic socket is inexcusable and should have 
been detected and corrected at an early 
design stage. Apart from these two faults, 
however. Ram has produced a winner. 

Left socket Right socket 
Model Sinclair (right) Kempston 

Sinclair (left) 
Mode 2 Protek/AGF Kempston 

Cursor keys Simclair(left) 



TO GLOBEL COMPUTER CONSULTANTS 

NAMI 

ADDRESS. 
I enclose cheque PO for £.for a yearly 

maintenance agreement or alternatively enquire 
direct for information and copy of our warranty. 

GLOBEL COMPUTER CONSULTANTS 
CHARLES HOUSE, BRIDGE ROAD, SOUTHALL, MIDDX UB2 4BD. TEL: 01-5714416 

CBM 64 

Machine up to 
24 months old 
16.50 per year 

SPECTRUM 16K 8.00 
SPECTRUM 48K 10.00 
BBC B 19.50 
VIC 20 8.00 » 
ORIC 8.00 
DRAGON 32K 16.50 » 
ELECTRON 16.50 
MTX 500 18.50 
ATARI 600XL 16.50 
SINCLAIR QL 25.00 

Over 
24 months 
20.00 per vear 
14.00 If your machine is not stated 
16.00 *» please enquire for price of 
25.00 yearly contract at address 
14.00 below. 
14.00 
20 00 >» Or telephone 

20.00 01-571 4416 
24.00 
20.00 

This is no game 
This could be your reality 

Is there life after guarantee? 
..< 

With a GLOBEL no quibble guarantee* the answer is 
YES! 
•Our warranty covers the holder for one year, all electronic components within their computer including all labour charges and 
if necessary we will replace F.O.C. the whole computer. 
No other company can offer your computer Globel protection. All repairs are undertaken within our own workshop by fully 
qualified engineers. 

Don’t play games! Send today for the GLOBEL no quibble guarantee 
Dare you afford not too??? 

For the price of a first class software game you get first class hardware protection from GLOBEL: The largest home computer 
maintenance company in the United Kingdom._ 

VVv 

'ft 
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Lap portables have always cost an arm 
and a leg. and the launch of machines 
like the Epson PX-8. Apple lie and 

Osborne Encore (for more strap than lap) 
indicates that the manufacturers are head¬ 
ing upwards in pricing rather than down. 
But as the big boys vacate the lower 
regions, a gap in the market for a few 
stripped-down back to basics machines 
may just be opening. It s this market the 
Casio FP-200 is aimed at. 

For your entry level £350 you get the 
classic lap-si/ed wedge shape, containing 
8K R A M and a very passable Microsoft-ish 
Basic, which goes under the nom de guerre 
of Casio C-85 Basic. The screen is only 20 
columns by eight rows, but it's fast and 
relatively clear, and the keyboard's toler¬ 
able. If you’re looking for a cheap start in 
mobile computing this could be it. 

Presentation 
The Casio’s w hat the advertising copywri¬ 
ters laughingly refer to as ‘book-sized'. 
This means it's approximately the same 
size as two medium-sized dictionaries 
sitting side by side, and exactly the same 
size as the Epson HX20. Tandv 100 and 
NEC 8201. 

Once you’ve unboxed, it's a matter of 
putting two AA size batteries in the 
back-up battery housing and a further four 
AAs m the main battery housing and 
you're ready to go. The machine's on/off 
switch is on the left hand side of the case, 
and there’s a mode switch on the top right 
of the main keyboard for Basic or OETL 
(Casio Easy Table Language), which 
allows you to sw itch between Basic and the 
ROM-based spreadsheet. There’s no 
built-in word processor, so it seems that the 
Epson 11X20 rather than the Tandy/NEC 
has been taken as the target to aim for. 

Documentation 
The review machine came with an unnerv¬ 
ing quantity of manuals the reference 
manual has an index of commands, but if 
they'd all had proper indexes I d have been 
really impressed. Still, it looks like it's all 
there, and a modicum of determination 
should allow you to dig it all out. 

The Operations Manual introduces the 
machine, and shows Casio’s history by 
leaning heavily on the mathematical role of 
the micro. A section of program examples 
includes a sales performance table, mailing 
list and a Golf Tournament scoring table. 
This sounds to me a bit like the employ¬ 
ment profile of a dynamic young sales rep. 
and probably tells you a bit about the kind 
of customer ('asio's aiming for. 

Next m the logical progression of 
manuals is the C-85 Basic and ( I II. 
Reference Manual. This deals in detail, 
although not as clearly as I'd have liked, 
although not as clearly as I'd have liked, 
with the syntax of the FP-2<K)’scommands, 
and also gives useful information on 

HARDWARE John Lettice balanced the CasioFP- 

ACTUAL SIZE 

il 
sn

 



HANDHELD COMPUTER 

MODE REMOTE 

200 firmly on his lap and tapped out this Pro-Test, 



The new Electron from Acorn. 
Ask any child at school why 

it’s worth £199. 

A-gentlc teacher. 
The Electron plugs straight into virtually 

any TV set and cassette player so you will be 

Most British children have one t hi ng i n common 
with the new Electron microcomputer: they speak 
the same language. 

You see, the Electron is the first 
micro remotely in this price range to 
use BBC Basic, the computer 
language that is rapidly becoming 
the standard in British schools. 

But that's not all. Most 
children will feel at home with 
the Electron as soon as they lay 
hands on it. 

This is because it has 
developed out of the Micro that 
has been chosen by over 80% of 
schools participating in the 
Governments current Micros In 
Schools project. It has a similar 
keyboard and has most of the 

functions of this much acclaimed 
(hut naturally, more expensive) machine. 

So now children will be able to continue their 
computer studies at home. They'll be able to use the 
same educational programs they use at school. And. 
if asked nicely, they'll be able to help willing adults 
take their first steps into computing. 

All this for onlv £199. 

A micro tc 

mis fa: 

> I use BBC Basic 
The leading 
computer 
language in 
schools 

And now a few 
reasons for adults wh\ 

the Electron is such an exceptional machine 
at the price. 

The Electron is neat and compact. Yet it 
is fast and powerful. (Full details, 

for the technically minded, 
are in the box opposite.) 

It produces high 
quality sound using its 
own internal speaker. 

And it offers a range 
of facilities many larger 
more expensive machines 
just cannot match. 

For example the Electron's 
colour graphics have the highest 
resolution of any home computer. 

This is because the chip that 
controls the graphics, specially 
designed bv Acorn, is one of the 

most advanced of its kind. As a result, 
the Electron delivers twice as many characters across 
the screen as its closest competitor. 

The Electron has been designed and built to be 
a permanent part of the family, year in year out. 

Particular care has been paid to the keyboard. 
It is electric typewriter style:robustly constructed 
with a good, solid Teel' It has a space bar.and single 

entry keys for key romrnanJs33^^™-™ 
In other words it's comfortable and 

easy to use, avoiding the need for the 
manual gymnastics sometimes associated with 
calculator style keyboards. 

And it will grow with you via expansion 
modules, that Acorn are developing, to take peri¬ 
pheral additions such as printers and disc drives. 
So as your knowledge, interest and ambitions 
develop, the Electron can develop with you. 

Additionally, to give you all the support 
you'll need to generate vour own applications 
software, we’ve established a phone-in service 
attended by specialists to give advice,encourage¬ 
ment and practical help. 



ready lo go as soon as you get it home. 
It comes not only with a comprehensive user 

guide,which describes the machine and its functions, 
nut also with a hook that takes you step by 
through the basic principles 

programming. 

A f r« 

Money Management" through “Starship Command" 

~ .. ' Ich, incidentally, includes 

step 

ol its versatility. 
tMi 

EXPERTS L IKE WHAT Ml COO? 
AND ME RATE THE ELECTRON 
HIGHER THAN AkN OF THE 

COMPETITION 

to “Creative Graphics" (whic 
some spectacular three-dimensional rotating shapes). 
Naturally, with its strong educational links, 

educational software will be extremely 

You will also receive 

te which 
through 

its paces showing you a 
little of what it can do 

w ith its 64k of memory 

(32k ROM, 32k RAM). 
The cassette will 

give you a taste of 
exceptional 

men- 
, of its ability 

to play and notate music.and 
you how it might help in 

accounting. It will challenge you 
to a few games and will, if you ask it, do your whole 
family's biorhythms in a matter of seconds. 

You will in short, through the 15 separate 
programs it contains, get a glimpse* of the Electron's 
potential. But only a glimpse*, for that potential is as 
limitless as your own interest and imagination. 

A widening range of software. 
Te> help you realise some of that potential. 

Electron software already ranges from “Personal 

A Level revision papers are being processed for 
Electron users. 

How to ge*t your Electron. 

The Acorn Electron can be found at local 
Acorn dealers and major high street stores. However, 
if you would like to order one with your credit card, 
or if you would like the address of your nearest 
supplier, just phone 01-200 0200. 

Technical S verifications 

1 lardware. 

2M Hz 6502. 
32k KOM 32k HAM (6tk total). 

High resolution graphics 640 x 256 max. 
Seven display modes. 

H colours and H flashing colours. 

1200 haud CITS tape interface with motor control 

kxpansion bus for add-on interface modules. 

Internal loudspeaker. 

PAL UHF output to colour or black and white domestic TV 
KCH output for colour monitor. 

56 key full travel QWERTY keyboard with spacebar. 

Software. 

BBC BASIC. 
Extensions include interger. floating point and string variables, multi dimen¬ 

sional arrays: IF.. .THEN... ELSE,REPEAT... UNTIL, procedures with 
local variables. 

(Iperating system allows plot draw and fill commands. 
Event timing. 

Built-in assembler. 

6502 assembly language can be mixed with BASIC. 

The Acorn 0 Electron. 



the characters - a similar pnncipte to the camod * ° Segmen,s ,0 up 
segment is physically addressed by a circuit ray ,ube However, each 
high cost of flat screen technology. contributes to the relatively 

bottomSyerhwa St^TbaS^ t^m?0 T° 'ayers of P°lar's<ng glass - the 
ability to rotate light as it passes thrS* V T°r As ^ 4 stalhas t£e 
onenta,jon as fhat coming ,ight is not of ,h® same 

be reflected back again. When a Imall and can ,here,ore 
however, the light is not rotated and so isn’?£fl~£! hf l CryS,al in ,he LCD- 
producing the black effect which forms the Sfaractere ‘ "S,ead 'tS absorbed 

which it docs if you don’t use it for around 
seven minutes. 

429 communicating between CETL and Basic. 
The latter seems quite easy, so it’s no 

real trouble to perform mathematical 
operations on data you keep in your 
spreadsheet. 

The machine language and com¬ 
munications manual should be seen as an 
example to manufacturers everywhere. It 
sets out to provide you with a basic 
grounding in 8085 machine language and 
also deals with communications using the 
FP-200’s RS232C port. 

All three of these manuals suffer from a 
lack of organisation, but it's good to see a 
manufacturer willing to give the customer 
a little more information than is usual. 

But this is by no means all. There’s also 
a quick reference guide, and a 160-page 
tome called Powerful Library of business, 
utility, maths and games listings, even 
includes a hex dump and disassembler. 
The games program I hacked in didn’t 
exactly quicken my pulse, but it’s a lot 
better than the proverbial kick in the teeth. 
If all micros came out with this little lot 
attached it’d be at least a couple of months 
before the honest punter noticed there 
wasn’t any software for them! 

Keyboard 
The main keyboard is a full-travel qwerty 
effort. The keys are a bit odd — slightly 
dish-shaped — and rather than rattling or 
springing back they produce a sort of dull 
clunk feel. Once you've got used to this it’s 
actually no worse than most keyboards, 
and a lot better than some. 

The two shift keys, shift lock, control, 
return, and delete are in the standard 
positions, and are a darker brown than the 
main keys. You also get a caps lock on the 
left of the space bar (stupid place to put it) 
and a graphics shift on the right, which 
produces a range of block graphics — not 
marked on the keys, but documented in the 
manual. 

Along the top of the keyboard, just 
below the screen, are a total of 13 oval 
shapes, about halfway between keys and 
buttons. The five on the right are the 
function keys, shiftable and programm¬ 
able, giving you a total of ten. Function 
keys arc generally labelled something like 
1 to 10, but Casio in its wisdom has decided 
to call them PFO to PF9 

The four cursor keys are next along — 
they’re not organised as a cluster which, 
considering the amount of space the small 
screen leaves, is a wasted opportunity. 
Next along there’s CLS/Home, Stop/Cont. 
Break and On. The On key simply switches 
the screen back on after it’s timed out, 

Screen 
The small size of the screen is curious. 
There’s bags of space along the top of the 
machine, so there would theoretically have 
been no problem fitting a larger NEC/ 
Tandy style display. As it is, the small 20x8 
LCD looks a bit lost up there. A small 
wheel on the rear edge of the micro adjusts 
the display a little, but the design of the 
screen is such that it’s comparatively 
difficult to read. 

The NEC and Tandy machines, for 
example, have 40x8 displays, measuring 
205mm by 55mm. The Casio’s screen is 
slightly smaller than half this size, measur¬ 
ing 97mm by 41mm, and this makes a 
significant difference to the legibility of the 
individual dots in the letters. 

Moving onto the resolution, we run 
across another oddity. The Casio’s resolu¬ 
tion is 160x64, while the NEC’s is 256x64. It 
doesn’t take a mathematical genius to 
work out that the Casio’s horizontal 
resolution is a lot higher than half the 
NEC’s, despite the Casio screen being less 
than half the length of the NEC’s. 

The next step is to look at the way the 
characters are defined on the screen. 
Normally one dot space between letters is 
regarded as sufficient to produce a reason¬ 

able image, but the Casio’s characters are 
defined in such a way as to leave three 
spaces between each letter. 

The overall effect of all this is to produce 
characters that are quite small, quite light, 
and a nuisance to read. The trade-off is of 
course that you get better graphics, 
because this is really what the display is 
geared to But I’d say the price paid for 
the graphics capability is too high. 

Still, with the aforementioned large 
quantity of space available at the top of the 
case, it might be that Casio will consider 
putting in a larger screen 

Software 
The only software I saw for the machine 
was written by Eclectic Systems and 
distributed by Kuma. Deskmaster 2 is 
described in the manual as ‘a powerful 
word processor’, but powerful may apply 
more to the imagination of whoever 
wrote the manual. It needs so much 
memory that it’ll only take around one 
and a half pages of prose, and it slows up 
the Casio's otherwise excellent screen 
handling. Basically it’s to Wordstar what 
Mickey Mouse is to Sir John Gielgud. 

Peddling this little effort at £29.50 isn’t 
likely to do cither Kuma's or Casio’s 
reputation a lot of good. At a more budget 
£9.95 you can also get Metric to Imperial 
Conversions, and there’s also a Machine 
Code Support Pack and Deskmaster 17, 
which is a project analysis tool. I have yet to 
see the last two, and I’m confident I 
wouldn’t have understood Deskmaster 

The poor quality of the Kuma software is 
all the more disappointing when you 
compare it with the quality of Casio's own 
CETL. I also have my doubts about the 
chances of a lap portable which forces you 
to waste time loading a word processor 
from tape, and trust that Casio will 
eventually apply itself to producing a 
ROM-based machine. 35^ 
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Now your Mr Smith 
can handle theJRs 
of this world. 

Give your team The Sales Edge 
No matter how well you brief your sales 

people, there is one critical skill that separates 
the star performer from the rest. 

That skill is reading the customer right. 
Which is where the astonishing Sales 

Edge program comes in. With it you can build 
a team full of stars. 

It gives your Mr Smith a pre- meeting 
briefing from the very best sales-psychology 
brains, right there on his computer screen. 

And Mr Smith handles the whole thing 
himself. 

The Sales Edge purpose is to match his 
characteristics to JR's and then provide him 
with a Sales Strategy Report to guide him 
through every phase of the meeting from 
opening to closing the sale. 

Feed in the facts Working with a 3-disk 
kit and a step-by-step manual, the program is 
switftly loaded and a file opened. First, 
Mr Smith has to introduce himself, a simple 
matter of pressing the 'agree' or 'disagree' 

- Ambitious? - Independent? - Flashy? - 
Colourful? - Distant? - Kind? 

Print out the strategy Now the program 
can digest and correlate the two personalities 
and come up with its advice. 

It tells you "What to expect'-'How to 
Succeed' - 'Opening Strategies' - 'Presentation 
Strategies' and 'Closing Strategies'-in a 200 
line plus printout. 

Dip in anywhere and Mr Smith is getting 
practical, usable insights in dealing with JR- 
"he has the ability to make decisions fast... 
impulsively. You, on the other hand, are very 
cautious. Follow his lead...conclude your 
work quickly. " 

One sale recovers cost Here's a 
program that not only wins sales but also 
trains staff, helping them to minimise 
weaknesses, build on strengths. It gives each 

Informationtape: 
FREE 

Program: 
C195 (RRP ir»c VAT) 

Cat no* 
HEKR 22 for 
IBM PCDOS 
HEKT 22 for 
Apple II - 
both on disk. 

of your Mr Smiths a personal dossier on all his 
JRs, which he can update and modify. 

Your free information cassette Hear 
more about The Sales Edge - a first step 
which can lead you first to this remarkable 
program and on to the whole inter- related set 
of Human Edge business transforming 
programs. Send now for your free cassette or 
call the Thorn EMI Product Line-the users' 
and stockists' specialist advice unit-on 
(0252) 518364. 

I I I 
I A I 

M . "-VAT ; \ 
CASSETTE ON 
THE SALES EDGE 

keys to a brilliantly devised set of 85 questions 
-to establish his own sales strengths and 
personality. 

He makes choices on such propositions as 
"I like the risk involved in a sales career" - or 
-“I am troubled when someone breaks the 
rules? 

It takes only minutes and will serve all his 
client-relations files. 

Next, Mr Smith inputs his perceptions of 

To: Thom EMI Computer Software Distributors, 
296 Farnborough Rd. Farnborough. 
Hants. GU14 7NF 

Please send m« (tick as required) 

I I My free cassette 

[ Information on the Human Edge range 

| | Address of my nearest stockist 

Please allow 21 days for response 

Name 

Title_ 

Company_ 

Address_ 

Tel. _APCNI 

THORN EMI 
Computer 
Software 
Distributors 

JR's personality by agreeing/disagreeing to a distributors for 
set of 50 characteristics such as-Rebellious? creative sparks hesware / ius / mainstreet / totl datamaster / human edge / rosesoft 
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Be a step ahead with 
The Philips Portable Computer 
P2000C 

on the screen tn seconds. Alternative 
plans can be rapidly surveyed Time 
and effort are saved 
At home or on business trips 

The P2000 C has a convenient 
carrying strap to help you take it 
home or on trips Prepare for meetings, 
analyze plans, polish up documents 
with the decisive information literally 

at your finger tips 

Take it where you need it You take 
computer efficiency wrth you You will 
find out soon enough how fruitful this 

can be 
Vbu can type documents with the 
P2000 C. organize your records, do 
estimates, forecasts and proiections. 
bookkeeping and billing In fact, any 
business task can be done more easily 

and quickly 
From your desk to mootings 
The P2000 C is easy to move and 
easy to set up. It is your assistant 
always ready with the relevant 
.papers’ Stored data can be called up 

P2000 C - the affordable portable. With free software. 
Plus Accounts Packages on Free Trial. 
Contact our distributors for a list of dealers in your area 

For a tat ol dealers please contact 

lips Business Systems. Beratv* Ac en 
. i Mkllectron Distribution, 

■ ler enquiries welcome. 

i Siren, Cherlsey. Siriey. lei (093281 ( Esse, lei (02081 575115. Tele. 98673 
, Noniroham Hoed. Betper. Percy Tel (07 



432 Expansion 
Sliding back the large panel on the base of 
the machine reveals three expansion slots. 
These take neat little 8K RAM or ROM 
packs, bringing the total possible memory 
up to 32K. One of these is taken up by the 
CETL pack, but this still leaves you with a 
good supply of memory. 

Round the back of the keyboard there’s 
a standard Centronics port, cassette port 
and a 5 pin DIN RS232C. The main battery 
store is on the left of this, and slides out to 
reveal a socket for a disk interface. This is a 
neat example of necessity bei ng the mother 
of invention, as you can't use the drive with 
the batteries. If you can’t actually fit in the 
drive without being forced to plug in the 
mains adaptor, you can hardly make a 
mistake. 

The review machine didn’t come with a 
drive, but it sounds like it will be a 
revolutionary piece of technology. It 
would appear to be a 70K 5.25in. so its 
main virtue’s liable to be increased speed 
rather than storage capacity. In any event, 
no decision to import the drive to the UK 
has yet been taken, but it may turn out 
either to be too expensive to sell, or to be 
priced so low that there'd be no profit in it. 

Casio also sells a four colour printer- 
plotter and a graphics printer along with 
what the Nipponspcak of the documenta¬ 
tion refers to as the ‘Ten-keyboard’, which 
plugs into an odd little DIN socket on the 
right hand side of the case. It's actually a 
numeric keypad rather than the ten 
keyboards you’d expect. 

Operation 
The FP-200 has two battery stores — the 
main one provides power for normal 
operation, and the back-up stores memory 
while the machine’s switched off. Unusual¬ 
ly, it uses ordinary non-rcchargeable 
batteries for the latter. There’s no low 
power indicator as such — the screen 
refusing to work is nature's way of telling 
you to put in new batteries, and in order to 
do so you have to save anything vital to tape 
before you replace the batteries, as 
anything in memory is lost. 

Can you see the join in that one? If the 
screen won’t work, how do you save things 
to tape? Fortunately, there's a mains 
adaptor, but it had me worried for a 
moment! 

Besides this, the manual’s actually a bit 
misleading on this. The main batteries do 
seem to operate when the machine's 
switched off, so it would appear to be safe 
to change the back-up batteries without 
using the mains adaptor. 

The fairly standard Basic is pleasant to 
use, editing in particular having a couple of 
nice touches. Type edit and the first line of 
the program comes up for editing, and 
cursor left or cursor right moves you 
around one character at a time. But try to 
shift cursor left or right and you’ll move up 
and down through the program one line at 
a time. 

The manuals lean heavily on the maths/ 
data processing side of computing, but 
considering the machine's facilities this is a 

Expansion: Tucked away in the base panel are the extra 8K RAM or ROM packs to build up to 32K. 

plus. Any work you do on it is liable to be 
geared to the Casio Easy Table Language, 
a sort of skeleton spreadsheet designed to 
be able to talk to Basic. 

I’d better explain that. CETL is basically 
an empty, scrolling table whose size you 
define. There arc only 16 one letter 
commands, so you can use it while 
referring to a single page of the quick 
reference guide. These 16 commands 
allow you to manipulate data or print it out 
with very little in the way of tears. Eat your 
heart out, Lotus . .. 

Now a primitive spreadsheet's all very 
well, but what if you wish to perform 
calculations on your data? No problem, in 
the case of CETL. You insert a pointer to a 
program within your table, then any 
calculations you wish to make can be 
performed by a program entered in Basic 
mode. It's just a matter of switching 
between CETL and Basic modes at the 
relevant time. 

So what you’ve actually got in the FP-200 
is a highly flexible hand-held spreadsheet, 
and to use it to the full you'll want to knock 
up several programs to perform your own 
regular calculations. The programming 
examples in the operations manual arc 
therefore liable to be of more interest to 
the average user than those that come with 
other handhelds. 

Communications 
The technical manual kicks off the Comms 
section with a useful explanation of what's 
going on and why. I found myself in severe 
danger of actually learning something. In 
order to transmit programs you use the 
form save “como:”,a. That’s essentially 

the same syntax as saving to tape, which 
uses save“caso:filename". The A in the 

I transmit statement, incidentally, specifics 
ASCII format for the program being 
transmitted. 

Program reception is dealt with by load 

“como”, and data transmission and recep¬ 
tion uses the open command followed by 
print# or input#.. It all seems plain 
sailing, and the manual is highly commend¬ 
able. 

Verdict 
I’ve gone through a number of different 
stages while reviewing the FP-200. My 
initial reaction was that it was a nice cheap 
machine, but that the word processing 
software and the small screen let it down 
badly. But at that point I was really judging 
it by my own standards and needs rather 
than by its own standards. Some journal¬ 
ists inevitably mark down a lap portable if it 
doesn’t have a proper word processor, and 
they'll tend to forget that not everyone 
actually needs a machine that will produce 
prose on the march. 

Let's suppose you’re in sales, you move 
around a lot. and you need to keep tabs on 
how stock’s shifting. Suddenly the FP-200 
looks very attractive. You can manipulate 
figures easily, with a minimum of comput¬ 
ing experience, and the processes involved 
are transparent enough for you to be able 
to pick up the computer knowledge you 
need to do it justice. 

In a role of that sort the Casio would 
excel, but it still lacks flexibility. If Casio 
improved the screen and added a ROM 
word processor the FP-200 would be a real 
winner. As it is, it’s a cheap and effective 
tool in its chosen market. ff?n 

SPECIFICATIONS 
Price £345 
Processor 8085 
RAM 8K standard, expandable to 32K 
ROM 32K standard, expandable to 40K 
Text screen 20 characters by eight lines 
Graphics screen 160x 64 pixels 
Keyboard 56 keys, including five programmable function keys 
Storage tape 
Interfaces Centronics and RS232C 
Language Casio C85 Basic, Casio Easy Table Language 
Dimensions 310x220x55.5mm 
Expansion 8K RAM and ROM packs fitted internally, numeric 

keypad and single 70K disk drive (kevpad and drive are 
unlikely to be sold in the UK) 

Distributor Casio Electronics, 01-450 9131 

PCN JULY 141984 
35 



WHAT’S NEW * WHAT’S NEW • WHAT’S NEW 
caught. While each part on its rhyme. One of the four sections limit is 250, while the maximum 
own is a bit dull, the combina- involves moving a large cat number of cells is 4000. 

tion and the multiplicity of around a field chasing a mouse. At first sight. Omnicalc 
possible courses of action make Each correct answer to a shape/ would seem to have better 
this quite a successful game. sequence question allows one facilities than Autocalc 64, 

Moving to the 64. Murphy, move, after which the mouse showing that 64K isn’t neces- 
from Mogul Software, is the moves a square at random. sarily better than 48 — it’s what 
best of the bunch but bears a To complete the whole set you put in it that counts, 
curious resemblance to Ocean’s you have to find key's and Go Sprite allows you to 
latest. Gilligan’s Gold, which is glasses, then get the crooked design up to 32 sprites on- 
a Donkey Kong set in a gold man. his crooked cat and screen, then convert the in- 
minc. Murphy scores with good crooked mouse into their formation to DATA state-, 
grphics and sound together crooked house. The games arc ments for use in your own 
with some clever animation. appealing and novel, if a little programs. The design part is 

.limited in their educational quite comprehensive and in¬ 
content. eludes an animation facility so 

........ you can see how your sprites 
utilities will look in motion. 

Software support for the Com- Graphix from Zipprint adds 
modore 64 as a small business 16 graphics commands to the 
machine is growing rapidly, as 64’s vocabulary, which has to be 
witnessed by the release this a good thing. The commands 
week of Autocalc 64. This is a include Colour. Draw. Paint 
machine code, disk-based and so forth — all standard 
spreadsheet from Richard commands which you’ll find on 
Shepherd. The package comes most micros these days, but 
with a demonstration file and which novice 64 programmers 
the row/column limit is 255 with will find extremely useful, even 
the further constraint that there if the program is rather over¬ 
may not be more than 2000calls priced for what it is. 
in a model. At £14.95. and with White Lightening is a Forth- 
a fairly full set of standard based graphics development 
operations such as replication, system whose manual runs to 
variable cell width, calculations some 130 pages and comes with 
and justification. two demonstration programs. 

Omnicalc 2 is an upgraded The program has two parts; 
version of the Omnicalc Spec- there’s the character or sprite 
trum spreadsheet, and existing designer and Ideal, the Forth 
Omnicalc users can upgrade for bit. The whole system looks 
£8. The program allows you to very impressive. Given its built- 
make use of Microdrives and in interrupt system for fore/ 
there are facilities for up-and background tasks, and its 
downloading data via an RS232 Forth-Basic extension and in- 
hook-up. and simple histogram terfacing, it could be a boon for 

an unusual feature the Spectrum games designer, 
for such a program. The row C3 

ELECTRON 

Duckworth 01-485 3484 Exploring Adventures £7.95 Duckworth 01-485 3484 

Oasis 0934 419921 .rtl. 

Mirrorsolt 01 -353 0246 SPECTRUM 48 K 
0mnicalc2 £14.95 Microsphere 01-883 9411 

Castle of Dreams £7.95 Widgit 01-444 295441 

Adventure Playground £7.95 Widgit 01-444 295441 

Hampton's Caught £6.00 B-Sides Software 0656 68371 

White Lightning £14.95 Oasis 0934 419921 

Spectre Mac-Mon £14.95 Oasis 0934 419921 

MindGames £14.95 Oasis 0934 419921 

DixMille £2.99 Cases Computer Simulations 

01-450 2125 

WhoDunnit? £2.99 Cases Computer Simulations 

01-450 2125 

£6.95 Bug-Byte 051-709 7071 

£5.90 Ocean 061-832 6633 

£6.50 Peak Services 04574 67157 

£9.95 CP Software 0895 31579 

Note to software publishers: If 

you wish your company’s product 

to he included, please send only 

the very latest releases to Bry»n 

Skinner, PCN, Software Editor, 62 

Oxford Street, London W1A 2HG; 

and please don’t forget to include 

prices and a telephone number. 

^ laiesi. i >iun;<i 
uames a Donkey Ki 

Mind Games, from Oasis Soft- mine. Murph; 
ware. features Chess, giphics and 
Draughts. Backgammon and with some cle 
InvaderCubcfortheSpectrum. Hercules i 
Aces High for the BBC and publicised. 1 
Electron is another collection described it 
of games including Blackjack, impossible, vi 
Pontoon. Draw-Poker and graphics an 
Stud Poker. School gives; 

Cases Computer Simulations one. each of v 
are entering the ’pocket money’ on Frogger a 
games market with Dix Mille. a and has the 
dice game, and Whodunnit?, a duced via a 
sort of murder quiz. program. Mic 

Bug-Byte’s Star Trader is a Dig Dug < 

difficult to describe: it com- Trooper from Melbourne 
bines aspects of strategy games House is a competent Jet Pac. 
with arcade features. In one 
part you have to buy or sell tauCdllon 
items such as sacks of grain and Widgit Software extends its 
have to be careful to keep up range of early learning prog- 
your strength by partaking of rams with Adventure Play- 
nourishment — if you’re not fit ground and Castle of Dreams. 
you’re not deemed capable of 'ITie first of these is a bargain as 
flying your cargo vessel. On the you get two good games, one 
way to other planets you’re having four parts on^the one 
likely to be attacked by pirates cassette. Of these. The Queen 
and it’s here the arcade action of Hearts is a child’s first 
comes in. computer adventure, with all 

That’s not all though, for the standard trappings of‘You 
once you make harbour there’s can see:...’, ’Exits are: North, 
import duty to be paid on East’. 
goods. As these taxes can be The other game on the tape, 
crippling you may choose to lie. Crooked Adventure, is based charting 
risking heavy penalties if you’re on the Crooked Man nursery 

Exploring Adventures £7 95 

Aces High £14.95 

CaesartheCat £6.95 

Crystal 061-205 6603 

Kemp 01-444 5499 

Melbourne House 01 -940 6064 

Tom Pinone 05827 67295 

Dimension 21 416-461 1038 

Mirrorsolt 01-353 0246 

Microdeal 0726 3456 

Richard Shepherd 06286 63531 

Ocean 061-832 6633 

Bug-Byte 051-709 7071 

Zipprint 0202 737000 

Interdisc 01-969 9414 

Zeus Assembler 

Purchase Ledger 

Star Trooper 

Poker 

Spy School 

Go Sprite 

Mr Dig 

Autocalc 64 

Gilligan'sGold 

Star Trader 

Graphix 

Hercules 

Star Trader 

Gilligan'sGold 

Graphset 

Supercode 2 Murphy 
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50 (yes, fifty) frames 

The first game ever to 
feature R.A.P. (Random 

Access Principle) 

L Free competition with 

v\ prizes for the first 20 

Hk who can prove they 

9L successfully 

completed 

HERCULES 

Do you sincerely U'tmt to be rich? If you would like to become wealthy and 

famous beyond compare, send your game for evaluation to INTERDISC 

249-251 Kensal Road, LONDON 



PCN PRO-TEST 

An open window totally schemed in with the 
Graphics Magician. Apple users interested in creating and 

animating their own graphics will he 
interested to hear about Penguin 

Software's new version of Graphics Magi¬ 
cian. The package allows you to create 
simple colourful graphics and. for those 
with time and patience. animation suitable 
for games. 

Features 
A little programming is involved in 
animating your figures, but don't tear your 
togas, friends, because, oddly enough, the 
programming involved is not as difficult as 
you might imagine, providing you plan 
ahead carefully. and do things step by step. 
It involves five or ten lines for some quite 
complicated stories, typically. 

Any toga-tearing is more likely to result 
from the difficulty of understanding 
animation itself, visualising your objec¬ 
tive, and the procedures involved in getting 
the computer to do it for you. 

First plan your storyline. For example, 
we are standing in front of an open window, 
there is a plant in the window box, and 
green fields outside. A bee buzzes in 
through the window, has a sniff at the plant 
and flies away. The sky darkens to 
night-time. 

To get this epic onto the screen, the first 
thing to do is design, draw and paint the 
partsof the picture that will not move—the 
walls, curtains, window frame, scenery 
outside and so on. 

The drawing program does not have the 
facility to draw squares, triangles, arcs and 
ellipses, which is included in the drawing 
program of The Complete Graphics Sys¬ 
tem (Issue 64). Fortunately, the two 
systems are compatible, so if you need any 
of these features, you can paint the scenery 
with the Complete Graphics System, 
switching over to the Graphics Magician 
for final animation. 

In use 
Getting started is easy; load the disk into 
your master drive, and turn on. The main 
menu will appear, and keying in the letter 
for an input device will get you straight into 

Helena Siedlecka may not be 
Walt Disney but she has tried 

Graphics Magician on the 
Apple II... 

the drawing program. The options here are 
J for joystick/KoalaPad/Trackball or any 
other game I/O-connected device, T for 
Apple Graphics Tablet or H for Houston 
Instruments' Hi-Pad. Apple's Mouse isn’t 
supported in this version. 

When drawing and painting using any 
Penguin graphics program, you must 
ensure any shape to be filled with colour 
has a solid outline. It iseasy to miss breaks, 
so use the zoom facility to find and fix 
them. The fill facility works like an express 
train — and a runaway leak can spoil your 
picture in no time. 

The storyline includes a change from day 
to night, so we must add in some 
brushstrokes. For example, the sky goes 
from pale blue through a vivid red sunset to 
black. The change in colour is brushed in. 
and a coded form is stored in the memory. 
If this data is later used to recreate the same 
strokes over the original (daylight) picture 
in the final animation sequence, night will 
appear to fall. because redrawing is so fast. 

This is a side-effect form of animation, 
but can be a valuable extra. These strokes 
are saved on disk in a special format called 
a sequential picture file, which has the 
suffix .SPC. Other suffixes are .PTC, a 
normal 8K binary image, and the space¬ 
saving .PAC format. 

The Graphics Magician has three anima¬ 
tion editors; the shape editor. which allows 
you to draw the shape, the path editor, 
which designs the paths the objects travel 
along; and the animation editor which 
coordinates the final sequence. 

Having set the scene. we need a star—in 
this story it is a bee. Objects to be animated 
are normally drawn using the Graphics 
Magician Shape Editor but this restricts 
you to the keyboard, and rather limits you 
to simple shapes. 

However, a shape capture facility picks 
up pictures created using the superior 
drawing facilities of the drawing program, 
or the equipment in Complete Graphics 
System, and converts them into the right 
format as objects to be animated in the 
Graphics Magician system. 

I discovered this useful facility tucked 
away at the back of the manual. but it really 
deserves a home in the main menu. There 
are several others, such as a binary transfer 
utility, which I would have expected to see 
on some subsidiary menu. Also, I didn’t 
like having to drop out into DOS. 

The path editor is reached by keying P 
from the main menu. This option defines 
the paths along which your objects move. 
The flashing cursor moves, plots and 

Charts offer the user a varied choice of 
brush and screen colours. 
registers those moves such as IJKM under 
the control of eight single stroke key 
presses. 

When you select the path editor, you are 
asked if you want to load a background 
picture. This enables you to plot animation 
paths more accurately, so the bee flies out 
of the window, not into the wall. 

The block mode is fast, but wipes out 
the background. The two block with 

background modes preserve the back¬ 
ground in an extra 8.000 bytes of memory. 

The various objects (on disk as .SSH 
shape files) and the paths (.PTH binary 
path table) are loaded into the animation 
editor, which combines and saves them as a 
new file called the .ANM binary and 
machine language file. 

Last of all. you have to write a small(ish) 
program. This is the logic behind all the 
various moves and objects ... the actual 
drama, and the program’s first task is to 
load the background scenery (saved in 
.PIC. .PAC or .SPC format). Next the 
.ANM file is loaded, and called by the 
program, which then performs one step of 
the animation, and possibly after some 
paths have been switched, or objects 
deactivated, depending on the user’s 
responses and events on the screen, your 
program loops back repeatedly. 

Conclusion 
The Graphics Magician offers a wide 
variety of options and very simple anima¬ 
tion is possible — but the untutored user is 
likely to get confused, tired and bored by 
the complexity of controls and routines. 

RATING ( 5) 

Features 

Documentation 

Performance 

Usability 

Reliability 

Overall value 

nnn 
Dan 

nn 
nn 

nnn 
nnn 

Name Graphics Magician Price£48 25 System 

Apple 11 Publisher Penguin Software Format 
Disk Outlets Dealers 
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RUNESOFT 

Will be 

at Stand 14 
at the 

What Micro? Show 

Come and see us there 

for big reductions 

on all our 

absorbing adventures 

Light Fantastic 
with 

Comet Attack 
Comet Attack is an exciting new 

Arcade game. 
Defend your territory & penetrate 

your opponents.' 

vVlliiJj Comet Attack is fast,, 
sVr A ur^ frenetic and fun. 

I VTotalJyabsorblI> 
^ ^ Once you start 

JVur.c ^ you 
^PlAYERSX won't be able 

,os,op i 

£693 
INCLUDING POP 

Coax Attack u 
Cl Software, 12 

ep^Jffrayf ord 2 

CUT PRICE MICROS 

£1595.00 £1276.00 

£1795.00 £1436.00 

£1995.00 £1596.00 

£2695.00 £2195.00 

APRICOT COMPUTER + 1 
S/S 315 K DRIVE & 9" 
MONITOR 
APRICOT COMPUTER+ 2 
S/S 315K DRIVES & 9" 
MONITOR 
APRICOT COMPUTER -l- 2 
D/S 720K DRIVES & 9" 
MONITOR 
APRICOT XI WITH 5 MEG 
INTERNAL HARD DISK & 
ONE S/S DRIVE & 9" 
MONITOR 
APRICOT XI WITH 10 MEG 
INTERNAL HARD DISK & £2995.00 £2396.00 
ONE S/S DRIVE & 9" 
MONITOR 
(ABOVE PRICES INCLUDE MS-DOS 2.0 (RUN-TIME 

VERSION INC 6SX GRAPHICS SYSTEM EXTENSION). 

MICRO SOFT BASIC INTERPRETER. CONFIGURA TOR AND 

UTILITIES. ASYNCH COMMS. SUPERCALC AND SUPER¬ 

PLANNER INCLUDING MANUALS ALSO AVAILABLE 

CP M-86. CONCURRENT CP M-86 AND PERSONAL BASIC) 

PLEASE ADD £80.00 TO OUR PRICES FOR VERSIONS 

WITH 12" MONITOR 

SOFTWARE 

PEGASUS (ANY 
MODULE) £350.00 £225.00 
(PER THREE 
MODULES) £1050.00 £600.00 
DBASE II £438.00 £306.60 
FRIDAY £195.00 £136.50 
BSTAM £135.00 £94.50 
CARDBOX £181.00 £126.70 
LOTUS 1-2-3 £375.00 £262.50 
WORDSTAR £295.00 £206.50 
MAILMERGE £145.00 £101.50 
SPELLSTAR £145.00 £101.50 

Call MCS on 

01-8020019 
All prices exclude VAT. please add £10 p&p on all Micro 

Computers. 
Government and Local Authority orders welcome 

3A Woodland Park Road, London N15 



DISTRIBUTED BY 
PALACE VIRGIN GOLD 
69FLEMPTON ROAD. 

lONDONfTO7NL 
TELEPHONE 01 5395566 

AVAILABU TROM 
ALL GOOD COMPD1LR 
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DEALING WITH DATA 

One of the most important — and 
commonplace — applications for 
computers in the business world is 

database manipulation, allowing large 
amounts of data to be manipulated and 
retrieved. Two recent databases for the 
Dragon are D RS (Data Retrieval System), 
and Filmastr — which is a rather nasty 
contraction of file master. 

Not having a mailing list, and recently 
having disposed of my stock of gudgeon 
pins for pre-war American Fords. I 
decided to use the two databases for trying 
to impose some semblance of order on a 
large and rambling record collection. 

In use 
As DRS is wholly in machine code, and 
Filmastr is in a mixture of Basic and 
machine code, the programs are loaded 
using cloadm. DRS needs to be Ex¬ 

ecuted. but Filmastr auto-runs. 
The first step with cither package is to 

design the screen format. Both packages 
use the Dragon's inverse characters for the 
overall heading — in my case Albums — 
and the data fields—perhaps date of birth, 
diameter or flavour. Only DRS distingui¬ 
shes between numeric and character fields. 

When setting up the screen display with 
Filmastr, there is a whole string of 
prompts. Although helpful initially, they 
slowed my progress and do not allow you to 
alter anything retrospectively. 

DRS has a different approach. Lacking 
the prompts, it does allow full-screen 
editing. TTie only annoying facet of the 
package at thisstage is that the <shift> key 
has to be depressed to display the inverse 
field headings. As there is no shift lock. I 
found the process rather laborious, and 
repeatedly failed to keep <shift> de¬ 
pressed. 

The authors of DRS have thoughtfully 
incorporated a key repeat, but there's no 
such facility with Filmastr. Key repeat 
makes filling the data fields with dummy 
characters easier and shortens the data 
formatting chore considerably. 

DRS allows you to change the data 
format at a later date if you've not allowed 
sufficient space for a certain entry. but with 
Filmastr again there’s no going back. You 
have to get the field lengths correct at the 
very beginning. 

While setting up my screen format I 

Two cassette-based Dragon 
databases organise David 

Rosam's life for him. 

encountered a further difficulty. Having 
decided on field titles of title, artist(s), 
label, number, recorded, released and 
musicians. I found that Filmastr's max¬ 
imum field length of 64 characters was too 
short for groups larger than three. When I 
set up the fields according to instruments I 
found that I didn’t have enough space for 
all the common instruments. I had to settle 
for the rather unsatisfactory compromise 
of having two separate musicians fields. 

I found DRS rather more satisfactory 
with its maximum field length of 128 
characters. It was therefore possible to 
squeeze in a more realistic number of 
musicians — but it’s just as well I don’t like 
big bands. 

Having completed the screen formatting 
DRS requires you to tell it to commit it to 
memory. On the other hand Filmastr 
requires you to store the format on tape, 
only to reload it into the machine ready for 
data entry. 

Having completed my data formatting I 
was interested to sec how many screenfuls 
— cards if you like — I could store in my 
Dragon 32. Filmastr informed me that I 
could store information about 113 albums, 
while I had to fill DRS with dummy files to 
discover that the maximum number of 
albums would be 94. 

There is little to choose between the 
packages when it comes to entering data. 
Ineithercase it's quite simple and painless. 
Filmastr presents you with one of two 
menus: add/list/sort/load/end or select/ 
save/print/sum/delcte/change. There is a 
single main menu for DRS offering options 
of design screen/add records, search re- 
port input output/erase memory/quit. 

DRS has a more sophisticated armoury 
of search options, allowing matching of 
characters in specific positions, searches 
for letters and strings within fields, 
searches for strings within fields — say 
looking for letters from D to J — and 
numeric comparisons. Filmastr. on the 
other hand, just offers searching for letters 
and strings within the fields and numeric 
searches. 

Where Filmastr does score over DRS, 
though, is with its printing facilities. They 
are easier to use and quicker to access. 

Alongside the ability to retrieve data 
very quickly, databases allow you to sort 
information according to your needs. Both 

databases allowed me to order my albums 
according to title, record label, artist(s), or 
the musicians. Files can be saved to disk 
with both packages, although I didn't try 
this myself. DRS specifies the Dragon 
Data DOS. but no particular system is 
specified for use with Filmastr. Anyone 
wishing to use disks with the software 
should check with Microdeal about which 
type is suitable. 

It is possible to transfer DRS to disk — a 
very useful facility to have, particularly if 
you buy a disk at a later date. 

Verdict 
DRS and Filmastr both undoubtedly work 
as databases, allowing quick data mani¬ 
pulation and retrieval. But don't expect 
too much from your Dragon database 
system. If you have a screenful of fields 
you'll be limited to about lOOrecords—not 
very many. You'll need a disk if you want to 
link files together to manipulate larger 
amountsof data—you’ll also need the disk 
version of Filmastr. 

As with so much software, the question 
of who would want such a package and 
what they use it for has to be asked. 

Don’t be fooled. There’s no way that a 
Dragon and cassette system could be used 
as a serious business system. Do you really 
need anything more than a card index? 

If you do have a suitable application — 
something like a small mailing list springs 
to mind — then DRS, in particular, will fill 
the bill. 

RATING ( 5) 

Features 

Documentation 

Performance 

Usability 

Reliability _ 

Overall value ■■■■ ■■■ 

Name Filmastr Appfcatiea Database System 
Dragon 32 Price £19 95 PuMsher Microdeal 
Software (0726-3456) and Sum- 
Ware fenwatCassetic Outlets Mail 

Order/retail 
Name DRS (Data Retrieval System) AppMcritaa 
Database System Dragon 32/64 Priee £14.95 
PuMeber Salamander Software. 17 Norfolk 
Road. Brighton. Sussex BN1 3AA. 0273 
771942 Fermat Cassette Outlets Mail order/retail 
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At this years exhibition we'll 
have all the software and hardware 
you could possibly want to lay your 
hands on, whether you’re a business¬ 
man or just a home enthusiast 

OPENING TIMES: THURSDAY 26JULY 09.30-20.00. FRIDAY 27 JULY 09.30-20.00, 
SATURDAY 28 JULY 09.30-17.00. 

Sponsored by: 

.Personal. /«i Cl avuaij Computer 
EWorld 

SEL 8a Charlotte Square Edinburgh 031*225 5486 
Supported by 
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48K SPECTRUM 

Zoom in 
to danger 
Nam* Tornado Low Level Sjrster 
48K Spectrum Wet £5.95 
Pubfaber Vortex. 061 973 9580 
LMfMCt Machine code Outlets 

Retail 

Take the hot seat in a Tornado 
in this low-key version of the 
fighter pilot favourite. 

Objectives 
Your mission is to take out six 
,meny bases by dipping over 
them for low-level passes. Not 
that they are sitting ducks since 
they are in tricky locations and 
you must watch out for build¬ 
ings. trees, pylons and strange 
poles. And you are limited by 
time and fuel. 

In play 
After briefing you examine the 
targets on a map. which can be 
viewed at any time. Wait for the 
tanks to fill up, taxi along the 
runway and take off. 

Your birds-eye view of the 
Tornado shows it to be flying 
over land so flat it must be 
Holland, minus the windmills. 
The plane’s shadow gives a 3D 
effect and changes its size and 
shape accurately to suggest 
height and direction. 

You can climb, drop, turn, 
sweep and use the Tornado’s 
swing-wing feature to fly at 
supersonic speed. 

On the right of the main 
screen is a radar map. and 
instrument indicating the time, 
fuel and bases remaining, as 

well as an altimeter and the 
score. Flying dangerously low 
all the time earns extra points. 

The radar screen is essential 
since jt displays a wider area 
than appears on the main 
screen, warning when you are 
approaching a target and 
whether you are on-course for a 
hit. Without this the bases loom 
up and flash by before you’ve 
time to say ‘blue leader’, espe¬ 
cially if you’ve swept back your 
wings. 

Tlie landscape is uninspired 
but the plane's nimbleness is 
impressive, with smooth move¬ 
ment up and down and through 
360°. There’s a heartstopping 
moment every time the bomber 
swoops down to meet its sha¬ 
dow since you must go very low 
for a hit. 

As the area in view isso small, 
it’s difficult to line up. so part of 
the skill is judging where the 
enemy's installations will be. 
Also, you may find yourself in a 
tight comer where, for inst¬ 
ance, you have to fly under 
overhead wires. 

The test was simple, but I 
found it difficult to stay intact. 

Verdict 
Although piloting the Tornado 
required skill, I had no problem 
falling asleep at the controls. 
It’s just not exciting enough for 
addictive play, more a game for 
the single-minded. 

Harriet Arnold 

Reckless 
Eric 
Name Darty System 4XK Spectrum 
Price £5.00 Peblubor Automata. 
Tel: 0705 735242 Format Cassette 
totlets Retailers 

Eric has a penchant for pints, 
and a passion for darts. He’s a 
fat, drunken slob who plays 
under your control, in between 
knocking back the bitter, retir¬ 
ing to the gentsorquietly falling 
through the floor. 

Objectives 

RATING ('5) 

Lasting appeal «#% 

PtayabWty 
Use of machine 

Overall value 

Eric takes on a 301 or 501 game 
for one or two players, accord¬ 
ing to established rules: you 
wittle away the total, and finish 
with a double. But the real 
challenge is to cope with Eric’s 
weakness for the demon drink, 
and its attendant ills, if you are 
to finish a game, let alone beat 
someone else. The champ de¬ 
velops from merely merry 
through to paral)1ic and 
beyond help. Your only hope is 
to score before Eric has seen the 
bottom of too many glasses and 
been rendered dead drunk — 
literally. 

To put darts on a micro 
satisfactorily is well-nigh im¬ 
possible : Eric represents a com¬ 
promise by making this a game 
of chance. 

But you must first hit the 3 
segment to score 25 or a bull’s 
eye. 

Delay or inaccuracy means 
the dart simply bounces out of 
the board. 

In one comer of the screen is 
a cartoon, so you can watch the 
revolting Eric make a throw or 
swallow another pint with a 
disgusting glugging sound. 

The depiction of Eric’s activi¬ 
ties is exquisite. However, once 
you’ve seen one wonky throw, 
and marvelled, you’ve seen 
them all. 

Practised as Eric is, he’s also 
increasingly squiffy. Each shot 
increases his blood alcohol level 
as surely as the beer. Not only is 
Eric capable of missing the 
segment you’ve aimed for, or 
simply dropping the dart, but 
his weak bladder will put him 
out of the picture, as does 
falling through the floorboards 
due to his obesity. 

His environment is no help. 
Well-meaning fans keep top¬ 
ping up the bitter while other 
meanies lace it with stronger 
stuff. The crowd's loud chatter 
may even blow a dart wildly off 
course. 

Verdict 

In play 
No time to pause and get the 
feel of the darts. You must press 
any key to stop the cursor as it 
zips round a yellow and black 
board. Once you've chosen a 
segment to aim for, you close in 
on it and attempt to increase 
your score by stopping the 
cursor on a double or treble. 

Eric’s peccadilloes are amusing 
for only a limited time. After 
that they just become irritating 
and his essential charmlessness 
shows through. The balance is 
weighted too much in favour of 
chance, and for lasting enter¬ 
tainment Eric’s score is likelier 
to be nearer the madhouse than 
double top. 

Harriet Arnold 

RATING (5) 

Lasting appeal 

Use of machine 
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GAMEPLAY 

ATARI 

Deep 
matters 
Name Submarine Commander 
System Atari (any 32K) Price £8.95 
Publisher Creative Sparks (Thom 
EMI) 0252 543333 Fermat Cassette 
Language Machine code Other 
versions Y'ic-20(16K) Outlets 

Retailers 

Strategy and simulation are the 
main ingredients in this sea 
warfare game. 

Objectives 
As commander of an instru¬ 
ment-laden submarine, your 
mission is to seek out all enemy 
shipping and send it to Davy 
Jones’s locker, while ensuring 
that your sub is not despatched 
to said locker by depth charges, 
hull damage or total loss of 
torpedoes or fuel. 

In play 
The screen is split vertically into 
three segments, the left and 
right sections containing va¬ 
rious instrument readouts while 
the central and larger section 
holds one of three main views. 

The instrument displays, 
numerous enough to be initially 
bemusing, cover such essentials 
as speed, attitude and depth, 
hydrophone chart, compass, 
fuel and air, battery charge, and 
hull damage. 

The central area gives either 
a map, sonar screen or peri¬ 
scope view. The map shows 
both your own position and that 
of the enemy — and even as 
you’re looking, they’re on the 
move. Steering your sub is fairly 

easy, once you’ve got the hang 
of it. Joystick up or down sends 
the sub rising or descending; 
you can crash dive or surface 
rapidly at the touch of a key. 
Moving the joystick to the left 
or right while keeping an eye on 
the attitude and compass read¬ 
ing controls the rudder. 

Speed is handled by keys 0 to 
9 though, needless to add, you 
move a lot slower underwater 
than on the surface. 

The sonar screen shows any 
enemy ships as white blips while 
your position, shown as a white 
cross, remains static in the 
centre. Upping the periscope 
will result in a view of the 
surface provided you’re not 
more than 50 feet under. 

Should an enemy ship hove to 
while you’re peering through 
the periscope, it will appear as a 
moving silhouette — then’s the 
time to fire off a torpedo or two. 
More often than not. though, 
it’ll be your ship that’s doing the 
sinking, preceded by a violent 
shaking of the screen as depth 
charges explode around you. 
The sound effects really come 
into their own here. 

Verdict 
Those who like their action fast 
and furious may not find this 
game their glass of grog but for 
those who like a slow build-up 
to their excitement, with both 
strategic and simulation ele¬ 
ments, it should be a winner. 

Bob Chappell 

RATING i/5) 

Lasting appeal 

Playability 

Use of machine 

Overall value 

1 

Think 
tank 
Name Tank Commander System 
Atari (any 32K) Price £8.95 
Publisher Creative Sparks (Thom 

EMI) 0252 543333 Fermat Cassette 
Language Machine code Other 
versions Vic-20 (8K) Outlet 
Retailers 

Army recruiting officers are no 
fools—show the lads a clip of a 
tank in action and they’ll join up 
in droves. But there’s no need 
to take the Queen’s shilling if all 
you want is to take command of 
a tank — with Tank Comman¬ 
der you can enjoy the thrills 
without spills. 

Objectives 
Driving a tank in the heart of 
enemy territory, what else 
could your objective be but to 
locate and destroy. Missions 
entail destroying enemy tanks, 
command posts and fuel 
dumps, and rescuing one of 
your agents. Five skill levels, a 
variety of large battle zones and 
a two-player option ensure 
interest is sustained at a high 
level. 

In play 
The combat area is impressively 
big so what you see filling the 
whole screen at any one time is 
just a fraction of the battlefield. 
As your tank rolls around the 
zone, other parts of the terrain 
scroll crisply into view. Travel is 
fastest along roads, slower (but 
still quite nippy) over open 
country. Swamps are a real 
drag, mountains and rivers 
totally obstructive while mine¬ 
fields and gun emplacements 
are a positive health hazard. 

Movement of your small tank 

and turret can be controlled 
independently. Both can be 
rotated clockwise and anti¬ 
clockwise and the tank has | 
forward and reverse gears. 

Should a tree or a civilian’s I 
house lie in your path. you may 
prefer to go around them rather 
than blast them out of yourway. 
and not just because you’re I 
really a sentimental old fool | 
under that macho exterior. 
More practically, you’ll need all I 
the ammo you have to deal with 
more aggressive objects than 
bungalows and beeches. For 
example, enemy tanks come 
homing in on you. letting rip 
with shells to leave you in no 
doubt that make love. not war* | 
isn’t their favourite philosophy. 

You should have no com- 1 
punction about demolishing 
enemy command posts though, 
but do make sure it’s not one of 
your own—not only will HQ be 
a trifle miffed but you’ll also 
lose your only source of fuel and 
ammo replenishment. 

Occasionally, an enemy air¬ 
craft will arrive with guns blaz¬ 
ing — you can’t shoot it down 
but must try to get out of the 
way. You can summon and 
control an aircraft of your own 
to protect you—but you’ve got 
to be very quick. 

Verdict 
Thunderingguns, gigantic play¬ 
ing area, smooth scrolling, bags 
of action and plenty of variety 
add uptoaheckofa good game. 
Quick march to your local store 
and sign on for this one, you 
lucky lads. 

Bob Chappell 

RATING 1/5) 

Lasting appeal 

Playability 

Use of machine 

Overall value 



We'll deliver 61 copies to your door for the price of 
just 45. 
61 issues normally £30.50 
Special offer just £22.50 
And if you subscribe already you can take advan¬ 
tage of this offer by extending your order for 
another year. 
But don't delay in claiming your £8 of freebies. Call 
Gill Stevens on 01-439 4242 Ext 226 with your 
credit card details, or complete this order form. 

I Please send this order form with your remittance to 
1 Personal Computer News, Subscriptions Dept, 
I Freepost 38, London W1E 6QZ (no stamp is needed on 

J the envelope). 

□ 61 issues rest of world: Airmail £65.00 

□ I enclose my cheque made payoble to Personal 
Computer News. 

□ Please charge my Access/Viso/Diners/American 
Express card (delete where not applicable) 

Account No.__ 
Signed -- 
What type of Micro do you use? 
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 DRAGON 32/64 

'Reaction' from Paul Bayliss 
of Dudley, West Midlands isa 
game of strategy for two 
players on the Dragon 32 or 
64. 

The game is played on a 7 x 
5 board, drawn on the 
graphics screen (PM0DE3), 
on which each player takes 
turns to place one of their 
discs by giving the x and y 
coordinates. By piling up 
your discs you can reach 
reaction point when the disc 
explodes into the surrounding spaces. 
If one, or more, of your opponent's 
discs is in any surrounding squares, 
you take possesion of it. A qhain 

9-80 
83-89 

Clear memory, set screen, 
dimension array 
Defines strings for Hires text 
Subroutine to place text on 
the graphics screen 
Draws the playing board on 

reaction could result if any of the 
adjacent squares are almost at reaction 
point, in their turn sparking off other 
reactions and eventually covering the 

the screen 
102-106 Checks for demonstration— 

if not required, starts the 
main game loop 

108-126 Section to input values of X 
and Y with a correction 

whole board. This can take a 
long time so the program 
checks for a winner between | 
each reaction. 

Strings are used to define I 
text characters. These are 
giventheirASCIIcodessoitis | 
possible to assign the re¬ 
quired text to a string and I 
then use a short subroutine 
to place the text onto the 
graphics screen in a way | 
similar to Basic's print ( 

command. This method also I 
allows for easy change between | 
upper and lowerl cases. 

Full instructions are given with a | 
short demonstration game. 

Title: Reaction 
Machine: Dragon 32/64 
Language: Microsoft Basic 
Application: Game 
Author : Paul Bayliss 

2 ’ #t*##**#*re«ction**t********* 

3 ’**##<C> 1984 P BAYLISS******* 
4 ’***************************** 

5 PCLEAR8 

6 PM0DE3,1:PCLSs SCREEN1,0 

7 CLS: CLEAR600: DSat"BR2BD4" 

8 DIM LS<122> 

9 LS(48)■"BR2R8G8E8D8L8U8BR10" 

10 LS(49)*"BR2BR5D8R2L4R2U8L2BR7 M 

11 L*(5©)*"BR2R8D4L8D4R8BR2BU8" 

12 LS(51>-"BR2R8D4L8R8D4L8BR10BU8“ 

13 LS(52)BR2D4R4U2D6U4R4BR2BU4" 

14 LS(53)*"BR2R8L8D4R8D4L8BR10BU8" 

15 LS(54 > »"BR2D8R8U4L8BR10BU4" 

16 L *(55)*"BR2D2U2R8D8BU8BR2" 

17 LS(56)»"BR2R8D8L8U8D4R8BR2BU4- 

18 LS(57)="BR2D4U4R8D4L8R8D4BR2BU8" 

19 LS(65)="BR2D8U8R8D4L8R8D4BR2BU8" 

20 LS(66)»"BR2D8R8U4L6R5U4L7BR10" 

21 LS(87 > »"BR2D8R4U8D8R4U8BR2" 

22 L.S (118) ="BR2BD4D2F2E2U2BU4BR2“ 

23 LS (119) *"BR2BD4D4R2U4D4R2U4BU4BR2" 

24 LS <107>=MBR2D8U4R4L4F4H4BU4BR6" 

25 LS(61)*1 

26 LS(86)*' 

27 LS(75)*’ 

28 LS(67)*’ 

29 LS(68) 

1 0 H 

30 LS169)=’ 

31 LS(70)“* 

32 LS(71)»‘ 

33 LS(72)=’ 

34 LS(73)*' 

35 LS<76>»' 

36 LS<77>=' 

37 LS(78)*’ 

38 LS(79)*' 

39 LS(80)=' 

40 LS(81)“' 

41 LS(82)=’ 

42 LS(83)*' 

43 LS(84)=' 

44 LS(85)=* 

45 LS(88)*' 

46 LS(89)■* 

47 LS(90)•' 

48 LS(32)*' 

49 LS(60 > —' 

50 LS(62) 

51 LS(47)«' 

52 LS(97) 

53 LS(98)■" 

54 LS(99)■" 

55 LS(100)= 

56 LS(101)» 

57 LS(102)s 

58 LS(103)* 

12BR2" 
59 LS(104)- 

BD4R5BD2L5BU6BR7" 

BR2D4F4E4U4BR2" 

BR2D8U4E484F4H4BU4BR2“ 

BR2R8L8D8R8BR2BU8" 

BR2D8R6U1R1U1R1U4L1U1L1U1L6BR 

BR2R8L8D4R8L8D4R8BR2BU8" 

BR2R8L8D4R8L8D4BR10BU8 M 

BR2R8L8D8R8U4L4BR6BU4" 

BR2D8U4R8U4D8BR2BU8" 

BR4R2D8L2R4L2U8R2BR4" 

BR2D8R8BR2BU8" 

BR2D8U8R4D8U8R4D8BR2BU8" 

BR2D8U8F 8U8BR2" 

BR2R8D8L8U8BR10“ 

BR2R8D4L8D4U8BR10" 

BR2R8D8H4F 4L8U8BR10" 

BR2R8D4L4F4H4L4D4U8BR10" 

BR2R8L8D4R8D4L8BR1©BUS" 

BR2R4D8U8R4BR2" 

BR2D8R8U8BR2" 

BR2F8H8BR8G8E8BR2" 

BR2F 4D4U4E4BR2" 

BR2R8G8R8BR2BU8" 

BR8" 

BR6G4F4BR6BU8" 

BR6F4G4BR6BU8" 

BR2BD8E8BR2" 

BR2BD4R4D2L4D2R4U2BR2BU6" 

BR2D4R4L4D4R4U4BU4BR2" 

BR2BD4R4L4D4R4BR2BU8" 

"BR2BD4R4L4D4R4U8BR2" 

"BR2BD4R4D2L4U2D4R4BR2BU8" 

" BR4R2D2U2L.2D4R2L4R2D4BR4BU8" 

" BR2BD4D4R4U41.4R4D8L4U2D2R4BU 

"BR2D8U4R4D4BR2BU8" 



PCN PROGRAMS:_ 

s facility 178 Illegal move message. reaction 
132-161 Number check — checks if return to player input 202-208 Draw reaction 

reaction point has been 179 Clear X input after mistake 209-221 Update score arrays 
reached 180 Clear Y input after mistake 222-227 Draws disc and number 

162-172 Number total — checks for a 182-187 Clears square, increases with no number update 
winner number of discs by one, and 228-245 Title screen 

173-177 Update player. Clear input draws the disc number. 246-260 Instructions 
section of screen 188-210 Routine to check for a 261-266 Data for instructions 

60 L* (105) =D*+ "BU2U1BD3D4BR2BU8" 

61 L * <108 > ="BR2D8BR2BU8" 

62 Lt < 109) =D*+"D4U4R2D4U4R2D4BR2BU8" 

63 L* (110) =D**"D4U4R3D4BR2BU8" 

64 L*(111)=D**HR4D4L4U4BR6BU4“ 

65 L*(112)=D*+"D8U4R4U4L4BR6BU4" 

66 L*(113)=D*+"D4R4L4U4R4D8E262BR3BU12" 
67 L*<114)=D*+"D4U2R1E2R1BR2BU4" 

68 L*(115)~D*+"R4L4D2R4D2L4BR6BU8" 

69 L* (116) ="BR2D4R3L3D4R3BR2BU8" 

70 L.*(1 1 7)=D*+"D4R4U4BR2BU4" 

7 1 L*< 120) «D*-*-"F4BL4E4BR2BU4" 

72 L*(121)=D* + '*D4R4U4D8L4U2D2R4BR2BU12" 
73 L* ( 122)=D**"R4G4R4BR2BU8" 

119 P*="226,17” 

120 A*=INKEY*:1F A*="" THEN 120 

121 IF A*=CHR*<13) THEN127 

122 IF A*=CHR*<8> THEN 180 

123 Y“VALIA*) 
124 IF Y<1 OR Y>5 THEN SOUNDlO,2s GOTO120 

125 W*=A*:G0SUB83 

126 GOTO 120 

127 ’ 

128 PLAY"T175ABBCDEFCAACB" 

129 IF PL=2 THEN P=3:G0T0131 

130 IF PL=3 THEN P=2 

131 G0SUB181 

132 REM**NUMBER CHECK***** 

=4sY=2:GOT0202 

74 L * < 33) = " BR2D6BD11)1 BR2BU8" 133 GOTO 162 
75 L*(34)■"BR2D2BR2U2BR2" 134 IF P <PL,2,2)>3 THEN 
76 L*(35)="BRSD8BR2U8BR3BD3L8BD2R8BU5BR2 135 IF P(PL,3,2)>3 THEN 
" 136 IF P <PL,4,2)>3 THEN 

77 L*(36)="BR2BD2R8L8D2R8D2L 8R3D2U8BR2D8 137 ii- P (PL, 5, 2) >3 THEN 
BR5BU8" 138 IF P <PL, 6,2) >3 THEN 
78 L*(38) = "BR6G2F2E2H2DD4G2F 2E2H2BR4BD4H 139 IF F’ (PL ,2,3) >3 THEN 
6BH2BR10" 140 IF P(PL,3,3)>3 THEN 
79 L.* (46) ="BR2BD6D2BU8BR2" 1 4 t IF P < PL ,4,3) >4 THEN 
80 L*(63)="BR2D2U2R8D4L4D2BD1DlBR6BU8" 142 IF P (PL, 5, 3) >3 THEN 
B1 GOSUB 90 143 IF P <PL,6,3)>3 THEN 
82 GOSUB 228 144 IF P(PL,2,4)>3 THEN 
83 DRAW'S"+STR*(SC)2COLOR CR 145 IF P<PL,3,4)>3 THEN 
84 DRAW"BM"* P* 146 IF P (PL. 4,4 ) >3 THEN 
85 FOR 1=1TOLEN(W*) : 4 IF P <PL, 5, 4 > >3 THEN 
86 W=ASC(M1D*(W*. 1,1)) 148 IF P < PL,6,4)>3 THEN 
H/ DRAW L*(W) 149 FOR Y=2 TO 4 
88 NEXT I 150 IF P <PL, 1, Y) >2 THEN 
89 RETURN 151 IF P (PL, 7, Y) >2 THEN 
90 PM0DE3,5:PCLS 152 NEXT Y 
91 C<2)“1»C(3)*1:TL=1:M(2)=0:M(3)=0 153 FOR X=2 TO 6 
92 COLOR1:LINE(0,0)-(256,192),PSET,BF:CO 154 IF P(PL,X, 1) >2 THEN 
LORI 155 IF P (PL, X, 5) >2 THEN 

DX=-8:DY=33s PL=2 156 NEXT X 
94 C0L0R4 157 IF P (PL, 1, 1) >1 THEN 
95 FOR A=1T07;FUR B=1 TU5: P <2, A, B) =0:P <3, 158 IF P(PL,7, 1 ) >1 THEN 
A,B)=0:NEXTB,A 159 IF P(PL,1,5)>1 THEN 
96 FOR X=20 TO 240 STEP 30:LINE<20,SO) ( 160 IF P(PL,7,5) THEN 
X,180),PSE T,B:NEX T 161 GOTO 173 
97 FOR Y=50 TO 180 STEP 26sLINE(20,Y) <2 

30.180),PSET.B:NEXT 

98 FOR L=lT07:DX=DX+3O: W*=STR<ML) :P*=STR 

• (DX > +",40“:CR-4:GOSUB83:NEX1 
99 FOR L=1T05:DY=DY*26:DRAW"BM0,"*STR*(D 

Y)+L*(L+48>sNEXT 

100 LINE(0,30)-(256,32),PSET.BF 

101 RETURN 

102 PM0DE3,5:SCREEN1,O:IF DI = 1 THEN W*=" 

DEMCINSTRATI ON”: P*= "50,5": CR=4:GOSUB83 

103 IF DI = 1 THEN GOSUB 260 

104 IF DI = 1 THEN GOTO 285 

105 FOR L=1TO1OO0: NEXT 

106 CR=4:P*="40,2":W*="PLAYER IURN":S 

C=4:G0SUB83 

107 CIRCLE <131,6),6,PL 

108 W*="X = " : P*="10,17"s60SUB83 

109 COLOR1 

110 A*=INKEY*:IF A*="" THEN 110 

111 IF A*=CHR*<13> THEN 117 

112 IF A*“C'HR* (8) THEM GOSUB 1791GOTO 1 lO 

113 X=VAL(A*) 

114 IF X<1 OR X>7 THEN SUUND10.2*GOTOllO 

115 W*=A*:P*»"32,17":G0SUB83 

116 GOTO HO 

117 IF X<1 THEN 110 
118 W*="Y= ":P*="200,17":GOSUB 83 

=6:Y=3:GOT0202 

-2: Y=4:GQT0202 

=4: Y=4:G0T02©2 

=5:Y=4:6OT0202 

=1:GOT0202 
=7:G0TQ2O2 

X«7:Y=5:G0102O2 

162 REM***CHECK NUMBER TOTALS** 

163 IF TL—O THEN C(2)=0:C<3)=0 
164 PI*2 

165 X = 1 

166 FOR Y =1105 

167 IF P(PI,X,Y)>0 THEN C(PI)»C(PI)*1 

168 NEXT Y 

169 XsX+lsIF X<8 THEN 166 

170 IF CIPIXl THEN G0T0293 

171 PI=PI+1:IF PI<4 THEN 165 

172 GOTO 134 

173 PL=PL*1:IF PL>3 THEN PL*=2:TL=0 

174 M(PL)»M(PL)+1 

175 IF DI = 1 THEN RETURN 

176 COLOR1:LINE(O,O> — <256,28),PSET,BF:CO 
L0R4 

177 GOTO 106 

178 W4>~ " ILLEGAL" : F‘*= "86, 17": CR*2: G0SUB83 

: PLAY " T50ABBDEFGF F G" :CR=4: F(JRL= 1 TO 1OOO: N 

EXT:COLOR1:LINE <84.15)-(170,28),PSET,BF: 

RETURN 

1 79 COLOR 1 si. INE <28, 15) (70, 28) ,PSET, BF:C 

0L0R4:GOTO106 

180 COLOR1:LINE(225,15)-<238,28),PSET,BF 

:C0L0R4:GOTO 118 

181 IF P(P,X,Y)< >0 THEN G0SUB178:G0T0176 

182 CX=(X*30)*5:CY=(Y*26)*37 
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iEACTIOI 
267-275 Recover from 

demonstration and asks if 
instructions required again 

277-280 Line programs for title 
screen 

281 Partial screen clear 

286-291 
293-295 
296-308 
311-320 

Demonstration game 
Signal 'Game over' 
Display winner 
Display game over and 
prompt for another game 

321-323 Prints Thank you 

183 P(PL,X,Y)*P(PL,X,Y>+1 

184 COLOR1:LINE(CX-12,CY-12>-(CX+14,CY + 1 

2) ,PSE t,BF:COLOR4 

185 CIRCLE<CX,CY),12,PL 

186 P4-STR* (CX—15)+", "+STR<MCY-4> :W*=STR 

* (P (PL, X, Y) > : CR=PL s G0SUBB3: CR* 4 

187 RETURN 

188 REM***CHECK FOR REACT ION**« 

<<X»30) 15)+2©lCY«M(Y*26)-13)*50 

190 IF X=1 AND Y=1 AND P(PL,X,Y)>1 THEN 

GOSUB 203 

X*7 AND Y«=l AND P(PL,X,Y>>1 THEN 

AND Y=5 AND P<PL,X,Y)>1 THEN 

191 IF 

GOSUB 203 

192 IF 

GOSUB 203 

193 IF X=7 AND Y=5 AND P(PL.X,Y>>1 THEN 

GOSUB 203 

194 FOR SX=2T06:IF X»SX AND Y«1 OR Y=5 T 

HEN IF P<PL,X,Y>>2 THEN GOSUB 203 

195 NEXT SX 

196 FOR SY=2T04: IF Y=SY AND X = 1 OR X=*7 T 

HEN IF P (PL., X, Y) >2 THEN GOSUb 203 

197 NEXT SY 

198 FOR SX*2 T07sFOR SY=2T04:IF X=SX AND 

Y=SY THEN IF P<PL,X,Y)>3 THEN GOSUB 203 

199 NEXT SY,SX 

200 E=0 

201 RETURN 

202 CX*- ( X*30)+5: CY= (Y*26) +37 

203 C=PL:H=1 

204 FOR I = 1TO10:C=C+1 s IF 04 THEN C=1 

205 CIRCLE(CX,CY),12,C 

206 S=80+(1*10):SOUND S, 1 

207 NEXT 

208 COLOR1*LINE (CX-12,CY-12) —(CX+14,CY+1 

2),PSET,BFiCOLOR4 

209 P(PL,X+l,Y)=P(PL,X +1,Y > +P (P,X+1,Y)+1 

*P<P,X+1,Y>=0 
210 P(PL,X-l,Y)=P(PL,X-1,Y)+P(P,X-1,Y>+1 

sP(P,X-l,Y)=0 
211 P(PL,X,Y-l)=P(PL,X,Y 1)+P(P,X,Y-l)+1 

:P(P,X, Y-l > =0 
212 P(PL,X,Y+l)=P(PL,X,Y+l)+P(P,X,Y+l)+l 

: P(P,X,Y+1> =0 

213 P(PL,X,Y)=0 

214 SY=1 

215 FOR SX«1T07 

216 IF X<1 OR X >7 THEN NEXT SX 

217 IF Y<1 OR Y>5 THEN GOT 0220 

218 IF P(PL,SX,SY> 0 THEN GOSUB 222 

219 NEXT SX 

220 SY=SY+1sIF SY<6 THEN 215 

221 GOTO 132 

222 XX*((SX*30>-15)+20*YY*<(SY*26>-13)+5 

0 
223 COLOR1:LINE(XX 12,YY 12) <XX+14,YY+1 

2>,PSET,BF:C0L0R4 

224 CIRCLE(XX,YY),12,PL 

225 WS-SI R* (P (PL, SX , SY) > : P*=STR* ( XX-15) + 

","+STR* <YY-4) 

226 CR=PL:GOSUB 83 

227 RETURN 

228 G0SUB276:W*="STRAIT SOFTWARE"iCR»2:P 

♦=' 38, 1 ": G0SUB83 

229 W**1presents":P*="S2,8":CR=2* SC=6:GO 

SUB83sSC*4 

230 FOR L=1TO1500:NEXT 

231 W*="ReactlonN":CR=4iSC=12:P*="17,84" 

:60SUB83 

232 SC=4: CR-4 

233 X»2 

234 FOR L=1TO50 

235 COLORXiL.INE (15, 79) —(243, 120) ,PSET,B 

236 PLAY"T200ABDA" 

237 X = X+1:IF X>4 THEN X=1 

238 NEXT 

239 G0SUB279 

240 PMODE3,1s SCREEN1,0 

241 W*="INSTRUCTIONS? <Y/N>":P*="14,180" 

:CR=2:G0SUB83 

242 A*«INKEY*:IF A*="" THEN 242 

243 IF A*="Y" THEN 246 

244 IF A*="N" THEN 102 

245 GOTO 242 
246 PCLS:PM0DE3,1:SCREEN1.0:W*="REACT ION 

":CR=4:SC=8:P**"35,0":G0SUB83 

247 RESTORE 

248 CR=3:SC=4 

249 FOR SN*1 TO 4 

250 FOR R=1 TO 9 
251 READ W*:P*="0, "+S1R*( (15*R>+15) sGOSLI 

BB3 

252 NEXT R 
253 IF SN=1 THEN W**"Press SPACE to co 

ntlnue":P*-"20,180":CR=2::G0SUBB3:CR*3 
254 IF INKEY*< >CHR*<32> I HEN 254 

255 COLOR1:LINE(0,20)-(256,179),PSET,BF 

256 NEXT SN 

257 COLOR 1: L. INE (0, 179)-(256, 192) ,PSE1 , BF 

:COLUR2 

258 DI=1 
259 GOTO 102 

260 PM0DE3,1:FOR X=0 TO 256 STEPS:L1NE<1 

28,18)-(X,192),PSET:NEXT:PM0DE3,5:RETURN 

261 DATA AIM," To clear the board of y 

our ", opponents discs.," " 

262 DATA METHOD," By entering X&Y co o 

rdinates","when asked by the computer, o 

ne",of your discs will be placed into,on 

e of the 35 playing squares. 

263 DATA " By placing your discs on to 

p",of each other you can male that,squar 

e reach REACTION point.,This will create 

an explosion in,the square scattering d 

iscs onto,the surrounding squares.,If th 

ese squares are occupied by 

264 DATA your opponent then his discs wi 

11,become yours and change colour. 

265 DATA " To enter co ordinates type" 

,the number and press <ENTER>.,If you ma 

he a mistake press the,backspace arrow t 

o clear the,number.,You are not allowed 

to place a,disc on a square occupied by 

your,opponent.," " 

266 DATA " The squares have various",R 

EACT10N points and these are,shown in th 

e table below," CORNER SQUARE- 

...2"," EDGE SQUARES.3"," 

INNER SQUARES.4”," CENTRE SQUA 

RE.5"," " 

267 PMODE3,1:SCREEN1,0:SC=4 

268 GOSUB90 

269 PMQDE3,1:SCREEN1,0 

270 C0L0R4:LINE(98,105)-(158,114),PSET,B 

271 CR=2:W*="INSTRUCTIONS":P*="56,90":GO 

SUB83:W*="<Y/N>":P*="98,105":G0SUB83 

272 A*=1NKEY*:IF A*="" THEN 272 

273 IF A*="Y" THEN 246 

274 IF A*="N" THEN 102 

275 GOTO 272 

276 PM0DE3,1:SCREEN1,0:COLORS 

277 FOR Y=0 TO 78*LINE(0,0)-(128,Y),PSET 
: LINE-(256,0),PSET:NEXT 



IKA ELECTRONICS 
A SPECIAL OFFER FROM YOUR CASIO DEALER 

BUY A CASIO SP200 AND GET A FREE 
SOFTWARE. 

COMPETITIVE PRICES ARE OFFERED ON ALL 
CASIO OR PENTEL COMPUTERS. 

★ ★ ★ 

SP200 .£299 + VAT 
SP1011 PL (a mini plotter printer).£209 + VAT 
SP 201 (Rampack).£39 + VAT 
AD 4180.£36 +VAT 
SP 1084 (Extension lead).£4 + VAT 

ALL SOFTWARE FOR CASIO SP200 IN 
STOCK NOW. PHONE YOUR CASIO 

EXPERT FOR MORE DETAILS. 

IKA ELECTRONICS Tci . 
324 HIGH ROAD ltL- 
LONDON N15 01-801 7752 
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PCN PROGRAMS: 

278 RETURN 

279 C0LQR3: FOR X=<3 TO 256:LINE(128,120)- 

(X,192),PSET:NEXT 

280 RETURN 

281 LOLORl:LINE(1,85)-(255,120),PSE1,BF: 

L0L0R4JRETURN 

282 C0L0R4:RETURN 

283 GOTO 283 

284 COLOR1»LINE(0,30)-(256,192),PSET,BF* 

COLOR4:RETURN 

285 FOR L=1 TO1000:NEXT:X=1:Y—1:G0SUB129 

286 X=2: Y=1: G0SIJB1 29 

287 X = 1:Y*2s G0SUB129 

288 X“2x Y=1:G0SUB129 

28* X-lsY-2:G0SUB129 

290 X=2: Y=1:G0SUB129 

291 X = 1: Y=»l : GOSUB129 

292 FOR L=1TO30001 NEXT 

293 P*="68,17":CR=2:W*="GAME OVER":GOSUB 

83s CR=4 

294 IF DI=1 THEN DI=0sG0T0267 

295 PLAYMT15ABCDCBCCDEDFCDEDCAFGCOCEDCBC 

DCDE" 

296 PM0DE3,IsPCLS 

297 W*="REACTION":P6-"8,5":SC^lOs CR=2s GO 

SUB83 

298 W*="<p> 1984 BY P DAYLISS":P**"9,35" 

:SC=4:CR=3:G0SUB83 

299 COLOR1 

300 W*="WELL DONE PLAYER " 

301 IF PL*2 THEN PL*="ONE" 

302 IF PL=3 THEN PL6="TWO" 

303 w*=W*+PL*:P*="8,70":CR=2:GOSUB 83 

304 W*="YOU ARE THE WINNER":P*="15,85"sG 

OSUB 83 

305 W*="HARD LUCK PLAYER " 

306 IF PL=2 THEN PL*="TWOM ELSE PL*="ONE 

307 W*=W*+PL*:P*="8,130":CR=4:G0SUB83 

308 SCREEN1,0 

309 G0SUB90 

310 GOTO 312 

311 ***END** 

312 PM0DE3,1*SCREEN1,0:COLORIs LINE(0,55) 

-(256, 192) , PSET, BF: C0L0R4: LINE (O. O) - (25<s 

,192),PSET,B 

313 W*="G A M E O V E R":P*="38,60":CR= 

3iG0SUB83 

314 GOSUB 90 
315 PM0DE3,Is SCREEN1,0 

316 CR=4:W*="ANOTHER GAME?"IP*®"48,140"l 

G0SUB83 

317 A*=INKEY*:IF A*="" THEN 317 

318 IF A*="Y" THEN 102 

319 IF A*="N" IHEN 321 

320 GOTO 317 

321 PCLSsCLS 

322 W*="T HANK Y 0 U":P*="34,90":CR» 

4:G0SUB83 

323 FOR L*1T03000:NEXT 

324 PRINr@130,"***REACTION***":PRINT:PRI 

NT" ***G A M E O V E R***":PRINT:PRINT 

" ***(C> 1984 PAUL BAYLISS***":PRINT:PR 

INT:PRINT 

325 NEW 

SOUTH LONDON S LATEST ARRIVAL FOR THE 
BEST IN HOME AND BUSINESS COMPUTING 

— We carry a large selection of Hardware. Software. 
Accessories for the BBC; ELECTRON; 

SPECTRUM and CBM 64 

Phone now for our SPECIAL OFFERS 
MICROS PRINTERS 
BBC B £395+ D.F.S. FOR EPSON RX80 F/T £300 
£469 
SPECTRUM £125 
CBM 64 £199 
ELECTRON £199 
MONITORS 
NO VEX (1414) £228 
SANYO DM2112 £80 
CASSETTES 
SANYO DR101 £39.95 
SANYO DR202 £44.95 
ACORN £34.95 

EPSON RX80 £250 
JUKI £399 
Cl 5 CASSETTES £0.55 
DATALIFE SS-DD £19.95 
WORD PROCESSORS 
MERLIN SCRIBE 
WORDWISE 
WORD PROCESSING 
SYSTEMS 
FROM £999-£1999 
DISKDRIVES FROM £140 

BUSINESS SYSTEMS DESIGNED TO SUIT YOUR OWN NEEDS. INCLUDING 
WORD PROCESSING; PAYROLL INVOICING. STOCK CONTROL ETC 
NO BUSINESS IS TOO SMALL OR URGE 
— SPECIAL SYSTEMS DESIGNED FOR 
— EMPLOYMENT AGENCIES 
— CHEMISTS 
AVAIUBLE NOW 
We are also a professional software house — Always on the 
look-out for business technical or educational software of any 
kind. 

9 CROWN PARADE, CROWN LANE 
MORDEN, SURREY 
TEL: 01-542 7662 

MAP 

cysb ry MOROEN c 1 UNDERGROUND 

MILES BETTER 
SOFTWARE 

HARDWARE 
Commodore 64 + cassette unit 

I 520 Printer Plotter 
1541 Disc Drive 
1701 Monitor 
MPS 801 Dot Matrix Printer 
Blank Disks SSOD Lifetime Guarantee 

SOFTWARE 6\ 
BEACHHEAD 
Solo Flight 
Forbidden Forest 
Pooyan 
A*tcc Challenge 
Pegasus 
Caverns of Khafka 
Cuthbert in the Jungle 
Cuthbert m Space 
Cuthbert Goes Walkabout 

All Software is Post Free Please add £3 00 for Hardware 
All goods despatched within 2d hrs (where possible) Open s»x days a week 

221 CANNOCK ROAD, CHADSMOOR, 
CANNOCK. STAFFS WSII 2DD 

<*(05435)3577 

Phone or send for comprehensive catalogue 

Cass 
900 

12.00 
800 
9 00 
800 

700 
7 00 
700 

£229 
£99 

£199 
£210 
£210 
£2.85 

Disk 
12.00 
12.00 
12 00 
12.00 
12.00 
12 00 
12.00 
900 
9.00 
9.00 
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READOUT 

Let us take the strain and help you choose the right book to expand your micro expertise. 

‘Personal computing with the 
UCSO p-System’ by Mark 
Overgaard and Stan Stringfellow, 
published by Prentice Hall at 
£14.40 (paperback, 448 was). 

Although MSDOS and CP/M 
are still favourites other operat¬ 
ing systems are making their 
mark, notably Unix and the 
UCSD p-system. 

The latter was developed in 
the past decade at the Universi¬ 
ty of California, San Diego 
(UCSD), for use as a friendly 
computer environment within 
the university. However, word 
spread and the system is now 
available for most 16-bit com¬ 
puters. 

Which is where this book 
comes in. It’s an excellent guide 
to the operating system, ex¬ 
plaining in detail how to use it. 
Fully illustrated tutorials in¬ 
clude how to use the text editor, 
the file handling and how to 
cope with Fortran or Pascal. 
But for the languages alone 
you’d be better with a book 
dedicated to it. The UCSD 
p-system was designed around 
Pascal — still its primary lan¬ 
guage. 

Little experience is assumed, 
and because of the fluid writing 
style, most features of the 
p-system are well explained. 

This is a thorough and well- 
produced reference guide, 
though quite expensive. If you 
want to find out more about the 
p-system this is a good place to 
start. PI 

‘Computer art and animation: A 
user's guide to TI99/4A Color 
Logo’ by David Thornburg, 
published by Addison Wesley at 
£10.95 (paperback, 216 pages). 
You need a pretty extensive 
TI99/4A system to make the 
best use of this book, at least 

memory expansion and a TI 
Logo cartridge, but preferably 
a disk system and a video 
recorder as well. If you’ve got 
all that, it might be an entertain¬ 
ing way to get to grips with 
Logo. 

It points out that there are 
two approaches to computer art 
or graphics. There’s the 
graphics tablet or drawing 
program such as MacPaint or 
Atari Touch tablet which is an 
analogue of natural art — you 
are still drawing, painting and 
colouring. The other approach 
is art using turtle graphics. 

Since the book is based 
around TI’s Logo (turtle 
graphics) cartridge, that’s the 
method the author uses. It lets 
you define the routines you 
want to use, and lets you bring 
animation into the art, aided by 
TTs excellent video chip and 
sprites. 

The book is written enter¬ 
tainingly. and develops the use 
of Logo well; but however 
competent a Logo programmer 
you are, it’s never going to be as 
quick as producing visuals using 
MacPaint, the Koalapad or 
Atari’s Touch tablet. Though 
these deny you animation, you 
do start drawing straight away. 

‘Wordstar Prompt’ by Randall 
McMullan, published by Granada 
at £5.95, (paperback 92 pages). 
Wordstar Prompt is a begin¬ 
ner’s guide to using Micropro’s 
well-known word processing 
package. It’s surprising Grana¬ 
da feels there is a need for a 
book like this, given Wordstar’s 
age and the wealth of explana¬ 
tory texts available. However, 
this book is cheap and clear 
while other texts tend to be 
wordy and expensive. 

Wordstar Prompt has two 
sections; part one has 15 pages 
of text, each facing a full-page 
diagram. Topics covered in¬ 

clude moving the cursor and 
screen, breaks and hyphens, 
disk storage, paper size, dot 
commands and printer con¬ 
trols. The diagrams are simple 
but well-designed. the text clear 
and unambiguous. 

Part two, Wordstar Ex¬ 
plained, covers much the same 
ground, but in more detail and 
without thediagrams.Thereisa 
three page overview of using 
Mailmerge, but only three pa¬ 
ragraphs on Spellstar. 

Four appendices list control 
commands, dot commands for 
Wordstar and Mailmerge as 
well as the IBM/Wordstar 
keyboard configuration, and a 
full index is provided. 

The book has only about 50 
pages of text, but at the price is a 
good investment for someone 
who wants to start using Word¬ 
star without wadingthrough the 
manual or a wordy tutorial. BS 

‘Business Problem Solving with 
the IBM PC & XT’ by Leon 
Wortman, published by Prentice 
Hall at £17.95 (paperback 324 
pages). 
In an effort to case life for the 
reader all programs in this book 
are written either in Basic or 
Pascal and run equally well on 

BUSINESS 
PROBLEM SOLVING 
with the IBM PCtXT 

the IBM PC or XT. 
The text assumes a thorough 

knowledge of all PC docu¬ 
mentation and the machine's 
operation and manipulation. 
This might be a big assumption 
as not all micro users spend so 
much time on their machines as 
the authors of books about 
them and it’s slightly incon- 
grous since Mr Wortman also 
brackets the English meaning 
of many computer terms after 
using them. 

The many programs range 
from control of car costs to 
statistical evaluation of em¬ 
ployees. Although the typeset¬ 
ting could have been more 
standardised to make a dearer 
and neater book, the contents 
are of genuine use to the 
average business executive (if 
there is such a thing), and most 
of the programs are well written 
for use by someone will re¬ 
latively little experience. CO 

Assembler for the IBM PC and 
PC-XT by Peter Abel, published 
by Prentice-Hall at £20.95, 
(hardback, 416 paces). 
This book gives first-class ex¬ 
planations of the architectural 
knowledge required for 
assembler programming, sup¬ 
plying all you need to write easy 
material for the IBM PC. 

The author used PCDOS as 
the operating system for this 
book but states that CP/M has 
an almost identical assembler 
instruction set. He points out 
that the suppliers are continual¬ 
ly upgrading their systems, so 
the final authority rests with the 
manuals. 

Should you feel capable of 
teaching yourself how to prog¬ 
ram in assembler then Abel’s 
book is as good as any other. 

If you are unsure as to 
whether or not you would like 
to use a low-level language then 
look elsewhere for advice, or 
for a cheaper guide. CO 
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Spectrum utiHtm: Mure £7; Dungeon 
Builder £5; Disassembler £3, Oxford 
MCTT £5; Softek Compilers FP + IS 
£1H; Zonx sound box £10. Tel: 01-508 
5717 after 7.50pm 
Texas T19D-4A almost new. tape lead. 
Basic and extended Basic, cassettes. 
Basic manual and programme book — 
£80. Tel. Morccambc 423105. buyer 
collects. 
Spectrum quality games, cost £70 sell for 
£40. Currah Speech £22. Cursor joystick 
+ interface £8 Sound box 3 channels 
£10. Tel: 01 -5085717 after 7.30pm 
Atari 800XL, 1010 recorder, ^cartridge + 
13 cassette games including Pole Posi¬ 
tion. DigDug. Centipede. Oix. Zaxxon. 
Tennis. Donkey Kong — £350. Tel: 
01-6687072. 
488 Spectrum, interface 2. Protek inter¬ 
face. joystick, cassette recorder, lots of 
software, books, mags — £300 ono. 
Nicholas Stones. 24 Ashgrove. Living- 
ton, near Dover. Kent CTI5 4F.D Must 
collcci. 
Dragon 32 plus joysticks. 20games, game 
cartridge. 4 books, magazines, worth 
£250+. will accept £120ono. Tel: 221592 
Bexhill-on-Sca 
One 1 488 with Zorgon's Revenge. 
Zenon 1. One Forth and mans others. 
Also Oric Owners and books. Cost £280, 
accept £125. Ring Tonbndgc 0732 

TW8/4A peripherals w anted for expansion 
box in exchange for Flctschmann N’ 
gauge railway equipment Majonty new 
and unused, value £1.400. Phone 0202- 
433704 anytime 
Vic 20 + cassette, colour tv. super 
expander cartndgcs. cassettes, books, 
magazines and Commodore joystick A 
bargain at £250. excellent condition. 
Phone 0734-869958 after 6o m 
Tandy GCP-11S colour, graphics printer 
plus Dragon lead. Cost £167. sell for 
£105 Tel: 01-360 3443 

iriSnftuMfulor sale, over 20 top titles all 
originals with instructions. Tapes and 
cartridges, prices between £5 and £12. 
Tel: 01-668 7072. Wanted Atari Printer 
CBM 64 Originals for sale. games include 
Aztec. Challenge. Forbidden Forest and 
Space Pilot Tel: (0336) 2787 between 
5pm-7pm 
Watford BSC disk interface kit and 
manual. £85. Viglcn disk drive. 40-track 
s's. £120. S Kane. 66 Haw Road. 
Bushmills. Co.. Antrim, BT57 8YJ. 
488 Spectrum, cassette recorder. Hobbit. 
Vu-Filc. Vu-Calc. Backgammon games. 
Designer. Flight Simulator All boxes 
and manuals £180 the lot. Tel: Michael. 
Guildford (0483) 576192. 
Tandy 100 portable computer 32K with 

nuals £590 ono. CGP-115 colour 
printer with paper pens £75. J. Noyce. 
PO Box 450. Brighton Tel 0273602354 

ttnt IntnWvKinw g.imcv No reasonable 
offer refused .Tel: 0932 56956 for details. 
Apple lln garnet, utilities, business, joys¬ 
tick. paddles, modem, etc. Tel: 0932 
56956 for list and prices. 
Sinclair ZX81. C.ood condition plus 16K 
RAMpack. software and manuals. 
Would cost 180. selling at 14' 
further information tel: 01-6399856 
Wanted BBC model B 12fVS. also DFS 
plus disk drive Up to £400 cash. Tel: 
(11-670 9147 after 7pm. 
DraBM 32, original box. all leads plus two 
joysticks, books and quality original 
software, games and utilities including 
compiler £100 only. Tel: Dunstable 

PCN Billboard 
Electron, almost new BBC recorder, 
extension speaker. Ouickshot II. 
joyport. lots of books and programs. 
Worth over £300. Offers Tel: Roland on 
01 581 5142 after 8pm 
Sharp MZ 808, perfect condition, inverse 
graphics plus many programs including 
Mean Street and Speed Basic. Sell for 
£200. Tel: David. (0793) 82 4345 after 

lliun, eased. KK Cegmon. Basic 4/5 
RS232. 300 600 baud: joystick port, 
sound. ROM board, cassette recorder, 
software includes Assembler. Invaders, 
lots more £130ono. Tel: Ul-330 1262 
328 RAM-pack for any Spectrum plus 
software such as Checkered Flag. Trash- 
man and much more. £30. Tel: Plymouth 
54082 evenings only. 
Dragon 32 computer, recorder. 3 joy¬ 
sticks. paddles, lightpen. £250 worth of 
software, books, magazines Complete 
system only £250. worth £500. Tel: Nick. 
031-665 6697 
Vic 20 Reference Guide £8. 16K/3K 
switchablc RAM-pack £25. intro Basic 1 
£10. Cartridge (GorF) £6. Darren 
Thorpe. 25 Kenilworth Road. Fleet. 
Hants. 
Bargain Tons Tl 99 4A Includes Ex¬ 
tended Basic. Minimemory joysticks, 
speech Tl cassette, many games mod¬ 
ules. cassettes, books, listings Worth 
£550. will accept nearest £300 Tel: 
Pontefract (0977) 700702 
BBC 8. Basic II. OS 1.2. Watford-DFS. 
Wordwisc £410 Tcac 100K disk drive 
and 15 disks £180 Epson RXSOfFT 
printer £250 Few months old. boxed. 
Tel: 0582 20691 
BBC modal B, vgc. tape recorder. £50+ 
worth of progs, all boxed. 1.2 O S £360 
ono. Tel: Ipswich (0473) 56103 after 
4.30. 
Atari 600XL, KUO recorder. 6 months 
guarantee, over 100 gamevutilitics. 
includes Defender. Centipede, etc. 
Worth £600 plus. £250 ono Tel: 01-659 
4349 evenings. 
Micrwwriter, portable word processor 
with printer cable £125. TV interface 
£45 Tel Leamington Spa (0926) 20600 
Lynx 488 pin* parallel interface, all leads, 
books, original packing, games, assemb¬ 
ler bits and pieces 1190 ono. Ian 
McGrath. 35B Wcllpark Road. Salt¬ 
coats. Ayrshire 
Spectrum Software for sale, worth £70. 
Hobbit. Galaxians. Schizoids etc. total 
of 10. all originals Sell for £40 Tel: 031 
334 4525(cvcnings). 
Oric MCP-40 printer, unused, nine 
months warranty. Cost £100, sell for £70. 
Jim Rennie. 10 Ashton Road.Gourock. 
Scotland Tel: (0475) 37009 
Dragee 32, software for sale. The King. 
Android Attack. Storm. Space Monopo¬ 
ly. Vultures £4 each Also Meteoroid 
cartridge for £10 Tel: New Mills (Dcr- 
bys) 42003. 
0ric-l 488, excellent condition with leads 
and manual and £70 worth of software 
including Forth. Only asking £90. Tel: 
Durham (0.385) 67920 
Spectrum 488, brand new with Sanyo 
tape deck and joystick interface £150 
ono. Tel: 01-346 7884 evenings after 
7pm 

Vic-20 accessories. Adman speech synth¬ 
esizer. would cost £45. sell for £29 
Robert Carrier's Menu Planner, £7. 
Programmers Reference Guide £5.50. 
Tel: 01-942 7064 
ZX Spectrum original games including 
Hunchback. Pcnctrator. Kong. Night- 
flitc c tc £3.50 each .Tel: Cray ford 522221 
after 6.30pm on any weekday 
Atari ROM cartridge s, K 'star Patrol. 
Super Breakout and Missile Command. 
Only £10 each or £25 all three. Tel: 
01-741 3361. 
Atari Wargamas and adventures for sale 
Example Temple of Apshai cassette 
£10.50. Sac for full list. T Hepburn. 4 
Cardinal Avenue. Kingston, Surrey KT2 
5SB 
Commodore 1S2S printer, hardly used, 
original box. £150. AlsoSupcbasc64and 
Dynatech Codewriter 64 t50cach. Tel: 
01-9514141 orOI-207 1604 after 6,30pm 
TI99/4A, extended Basic, add ’subtract 1. 
Number magic. Munchman. manuals, 
hook, listings, cassettes, console tray, 
£95. Rogers. Church House Cottage, 
Trinity Hill. Mcdstcad. Alton. Hants. 
Micro peripheral* VIC T-40colour printer/ 
plotter with manual, spare paper, pens 
and leads. Excellent condition Suit 
BBC. Oric. etc. £75 ono. Tel: Witham 
(0.376)513145 
ZX printer, roll paper £25 ono. £50 
software for £20 (Jetman. Trash man. 
Blade Aliev. T Daktal. Arcadia. 
Meteors. M Martha. Chequered Rag), 
will split Tel: Stevenage 820428. 
Apple II Europlttt, 1 disk drives, new 
monitcr leads, manuals. All in as new 
condition, in original boxes £675. Tel: 
(073275)547 
Oric 1 488, printer, software, hook and 
magazines. Worth over £380, sell for 
£210 including postage Tel: Stevenage 
(0438) 350013 after 4pm or weekends 
Game player* dream. Atari 600XL. Super 
joystick. Donkey Kong, Star Raiders. 
OlX. Miner 2t)49cr. Sub Commander 
All originals Only £139.95 Tel: now 
(0903)42013 
Texa* T19B4A with joysticks. Parsec. 
Alpiner. Munchman. Musiemaker and 
Adventure modules. Also a few tapes 
and books £90ono. Tel: 01-684 0188. 
Centronics interlace (ads) for Spectrum, 
hardly used. £27 ono. Can post. Tel: 
(Midfiurst 1073081 2660. 
For tale: Chequered Rag. Codename 
Mat. Jctsel Willy. Scuba Dive. Atic 
Atac. Cookie. Sabre Wulf. originals, any 
offers1 Tel: Hexham 604294 anytime. 
T199/4A hardly used with speech synth¬ 
esizer plus T Invaders and Munchman 
and manuals and speech editor. Com¬ 
plete with tape interference cable Quick 
sale. only£150. Tel: 01-5395139. 
Dragon 328 for sale Perfect working 
order Many books, light pen etc. All 
original condition. Bargain at £50 Tel: 
Smallficld (0342 84) 25* (Surrey). 
488 ZX Spectrum, W.H Smith cassette 
recorder, software, book, mags, and 
briefcase for Spectrum and peripherals 
£150 the lot. Tel: Hythc (0303) 68452 
evenings. 
Pet 8032, good condition with VDU. no 
cassette or disk, hence £145 for quick 
sale Tel (0625) 7,Vi83 (MacclesfieldI 

Meal starter tyttent One I plus software. 
Forth, books, complete set Oric owner, 
voice synthesiser, dozens of articles, 
hints etc. mint £l00.Tel:Southcnd0702 
202928. 
488 Spectrum, DKTrenics, Keyboard, 
cassette recorder £120 of software and 
books worth £335. only £225. Also Alan 
VC5 six cartridges £65 Tel: (0952) 
55182. 
Sharp MZ80 P3, printer £200 MZ80 I/O. 
box £40 MZ80K, 48K RAM with good 
software All superb condition. Original 
boxes available. Tel: South Bcnflcct 
56940 (eves) 
CBM64 + 1541 + CN2 + £300 software. 
disk and cartridges + Forthand books. 
£4iX) ono. Tel: Newport Pagncll (0908) 
612954. 
0ric-l 488 computer with software, cost 
new £ 120. accept £65 or near offer. Tel: S 
Cattcll. 021-356 7358. 
Tl 9W4A software wanted. Extended 
Basic. statistics, or Mini memory mod¬ 
ules Write staling price to ) ( Ctecs. 
106Tollgatc Drive. Sianwav. Colchester 
0)3 5 PR 
Wanted TRS80 UK with twin disk drives. 
Tel: 117.32 452030 anytime. Ask forChns. 
tetoWvWoa with speech and three car¬ 
tridges. brand new Unwanted gift. £70. 
Tel: 01-3467884 for details after 7pm 
TT99/4A + joysticks * cassette cable + 
Parsec + Invaders game, cartridges + 
many games on cassette + lots of books 
Also a cassette plavcr for saving and 
loading data. Still boxed with all manuals 
£145ono. Tel: (0752)812655. 
Wanted 1648k Spectrum, no softw are or 
other peripherals or hardware wanted, 
will offer £30. Computer wanted still in 
box w ith manuals and cables. Tel: (0752) 
812655. 
T.»<b DMP 120 printer, as new. latest 
model, used twice, Nixed, cost £400. 
£225. Apple joystick £12. unused. Tel: 
0626 MB) • 
Sharp MZ 700 including cassette unit 6 
months old. including assembler, com¬ 
piler. games. Ideal machine to learn Z80 
me Any language £180. Tel: Simon. 
Leeds 67HN8 
Spectrum, Fuller box, joystick interface. 
178 progs. Nxiks £2*1 Casio PT.30 
keyboard, new £50. Walkman £30. Tel: 
(0494) 443184 ask for Lee 
l8CP40colnurprintcr.'plottcr. with paper 
and pens CBS Buyer collects. Tel: 
Stevenage (0438) 356404. 
Spectrum 488 Interface 1. Microdrive. 3 
cartridges. ZX printer, full size 
keyboard, cassette, software, manuals, 
leads etc. £200 ovno. Tel: 01-636 2100 
(day). 
Lyiu 488 computer, boxed together with 
introductory cassette, mags and manu 
als, sell fortllO. Tel: Billy Nash. 01-790 
7777. 
488 Spectrum, printer. Maplin keyboard 
with Fasvload and joystick, some” books 
- sw £19(1 Tel CiraysThurrock 54v? 
after 6pm. 
Swap Atari games or disks, many avail¬ 
able Please send list or write to Z Pcrc. 
91 High field Avenue, l.ondon NW11 
Apple II Earaphrs »8K. disk drive with 
controller. Silcnlypc p ' 
face. PALcolourcard. 
with IIE adaptor 
325213 evenings 
NewbrainMotMA 1140. Phoenix monitor. 
80 col £40; RQ8200 Panasonic tape 
recorder £30; Trophy tape rccordcr£15. 
all compatible. Tel: 0202 (Bourne¬ 
mouth) 576767. 

uropwra aivis. uisk arivc wun 
r. Silcnlypc printer with intcr- 
- colour card, paddles, joystick 
idaptor as new £750. Tel: 0203 

Billboard Buy & Sell Form 
To place your Billboard ad, fill in the form on the left, with one 
word per space, up to a maximum of 24 words. Send the 
completed form, together with a cheque or postal order for 
£1.50 made payable to VNU Business Publications, to: 
Billboard, Personal Computer News, 42 Oxford Street, Loodon 
W1A 2HG. Note that we cannot guarantee that your ad appears 
in any specific issue, and that we cannot accept ads from 
commercial organisations of any sort. 

Your name: 

Address: 

Telephone: 

52 PCN JULY 141984 



MICROSHOP 
m: £12 per single column cm. Vfmimum si/e 3cm. Series discount available. Also spot colour available. I 

Column width. 1 column 57mm. 2 colours 118mm. 3 columns l7Vmm. Copy Dates: 10days prior to publication 
rt: Yvonne Charatynowicz 

SOPHISTICATED GAMES 
FOR VIC 20 CBM 64 

VIC M CRICKET Realistic game of tactical skill and luck 
Ball by ball commentary with full scorecard and all the 
maior rules of cricket correctly interpreted 
Printer game save facilities 
VICCRICKfT1<XVIC20 » 16K 5 99 
NEW 64 CRICKET Mitnotnteitufts l« 
LEAGUE SOCCER League title game for 2-24 players with 
automatic fixtures, action commentary, results check, 
scorers, league table, cup draw etc Printer game save 
facilities 
LEAGUE SOCCERk>rVIC?0*l6K 5 99 
NEW 64 LEAGUE SOCCER with many more features still I N 
WHODUNNIT 12 guests have gathered for drinks at 
Murder Manor, but one of them has more than drinks on 
hismind Addidlveandthrillingdetectivegametor 1 to6 
players, with genuinely different game each time 
WHODUNNIT tor VIC 20 BKor any C8M 641 SUM which) 4 M 
TOP OF THE POPS Easy to learn game about the music 
business For up to 10 players Includes printer, game 
save features 
TOPOF THE POPStix VIC20 ♦ 8K 4 99 
NEW 64T0P0FTHEP0PS—even bgger and better 5 99 
ELECTION NIGHT SPECIAL Lead your own Party into the 
next General Election A game lor 1-3 players 
Printer game save 
ELECTION NIGHT SPECIAL lor VIC20 + 8K 4 99 
64 ELECTION NIGHT SPECIAL - t>flow*nd Defier 

PARTY 4 Four games to match the Progress of your 
Party MASTERWORD A DAY AT THE RACES GAMEX 
(Strip Poker) and CONSEQUENCES Harmless fun 
(nothing offensive] but good fun 
VIC PAR fir 4 lor VIC 20 - 3K or more S 99 
64PARTY4 COMING SOON 
♦ NEW* ADULTS ONLY Fun game tor 2-10 broad¬ 
minded players Lots of cuddling and kissing. plus many 
other rewards and forfeits you never know what you'll 
end up doing. or with whom' Nothing offensive, but you 
MUST be fairly broadminded 
ADULTSONLVIorVIC20-16Kexpansion S 99 
64 ADULTS ONLY COMING SOON 
DISC VERSIONS AVAILABLE FOR ALL GAMES -12 00 EXTRA 

ALL PRICES INCLUDE PAP IUK ONLY] GAMES SOLO 
SUBJECT TO CONDITIONS OF SALE WHICH ARE AVAILABLE 

SOPHISTICATED GAMES 
Dept PCN. 27 Queens Road 
Keynsham. Avon BS18 2NQ 

Tel 027M 3427 

-BACK-UP- 
TAPE COPIERS 

COMMODORE 64 £5 95 ORIC 1 . £5.95 

VIC 20(—£—) £5.95 ATARI (^L) £5.95 

5PCCTRUM £5.95 BBC £5.95 

ELECTRON £5.95. 

PAST TAPE UTILITY 

EVESHAM MICRO CENTRE 

THE MICRO CEMTRE 
1756 Pershore Road. Cottendge. Birmingham 

Tel 021-458 4564 
Tiwoe aho out Mens onoens wuccnr 

A Recording Datascope 
for £325-00??? 

If you have a Micro, contact: 

LOGIX 
TEL: 0535 55539 

MULTI - COLOURED SPRITE - GRAPHICS 

ANIMATE YOUR ALIENS 

Um in* $ Star QrapMc UM*» Program 
»nd «« Groat Qmt fut rolwto* rxlud 

MOO two a.^M HAMPT^M S CAUGHT 
I Moat Amottno Moto Gao 
ty tS M inc 4p mtm cn 

BEST QUALITY TABLE-TOP STANDS 
to neatly contain your 

BSC WCIfOPWCESSOR, HONfTOR ANO CASSETTE PWYER/WSA 
DRIVE 

with cut-outs for cables and access to switch 

Constructed from MEDITE (no warping or chipping) 
all parts have rounded edges and are slotted and 
drilled for easy self-assemoly with ten screws (not 
supplied). Can be stained, varnished or painted to 
your personal requirements. 

INTRODUCTORY OFFER PRICE: 
Cl 2.50 (includes postage and packing) 

Available only from: 

PETER ROPER ASSOCIATES 
12 Chestnut Road. St. Ives. Huntingdon. Cambs. PEI7 4UF 

BBC VOLUME CONTROL 

At last UP'DOWN or OFF variable sound control. 
KH & Instructions £2.80 Inc 

Other machines SAE lor details 

RACEY DESIGNS 
47. Twycross Rd.. Burbage. Lelcs. 

Refer It erticle Sound on your BBC this week 

SPECTRUM & DRAGON 
TAPE COPIERS 

Maxes BACK UP COPIES of ALL SPECTRUM program* 
(mdudng header lets, m c. unstoppable I mat wa art aware 

of. wdh MANY unique Matures 
• LOADS in a* program parts CONTINUOUSLY Venfies. 

Slops. Aborts. Program Names. HEAD data 
FULL instructions, very user friendly M DRIVE copies 

Cost only C4.7S or £5.75 with M DRIVE 
(Overseas: * £1 Europe: £2 others) 

Dragon Copoier £6 99 
5 STARS FROM THt MCW REVIEW WITH 3 oet ol 4 ratings ol 

LERM Dept PCN 
I 10 BRUNSWICK GDNS CORBY N0RTHANTS 

C0MPUCLUB 
CUTS THE COST OF YOUR 

COMPUTING 

SOFTWARE. RIBBONS, DISKS, 
BLANK TAPES, ACCESSORIES 

IN FACT ALL YOU NEED FOR 
YOUR COMPUTER AT DISCOUNT 

PRICES 

MONTHLY NEWSLETTER WITH 
SPECIAL OFFERS 

ANNUAL SUBSCRIPTION £5 

Details from: 

COMPUCLUB 
FREEPOST HP6 5BR 

AMERSHAM 
BUCKS 

DRAGON 32 TAPE COPIER 

Now you can make back up copies ot all your programs. 
including auto-run machine code games etc Display 
snows program name, program type and data blocks 
Easy to use — full instructions 

ONLY £3.95 

MICROSTAR SOFTWARE 
90 Rutkin Drive. Worcester Park. Surrey KT4 8LJ 

WANTED 

PERSONAL COMPUTERS 
all models bought for cash 

Morgan Camera Company 
160 Tottenham Court Road, 

London W1. Tel: 01-388 2562 

PCN JULY 141984 53 



bubble bus i 
software 

magical games and 
utilities for the 
Commodore 64 and VIC 20 
Available from 
W H SMITH. LASKYS. LIGHTNING DEALERS 
SPECTRUM SHOPS GREENS MMV SHOPS 
GAMES WORKSHOPS CENTRESOFT and 
PCS STOCKISTS and an Good Oea«fs 

Of direct from 

jAIQ bubble bus software 
87 High Street, Tonbridge T Kent TN9 1RX 

^ ^ > Telephone: 0732 355962 

SHARP MZ700 
tware. books and penpherals. Is 
E. for list. 

TEXAS Tl 99/4A 
Software, books and penpherals. Large 
S.A.E. for list. 
Small business accounts and VAT on disc 
for Commodore 64 £150 + VAT. Demo 
cassette available. 

Station Electrical 

SPECTRUM KOPYCAT 
Sirntn tht mu Copying try 1648K St*OnMn piogun n M u 
lOWing ( SAVEmg ^ Mm poyun fwn ."WWKM prorimi or 

ion tx Eucacd tC 

IT CMIV& COm^lTHlI 

MICRODRIVE KOPYCAT 

TREE Ne*9e> UtiOc OnpjKIwl ty Mum o' toll 

MEDSOFT 
P0 Box 84, Basingstoke, Hants 

BIPTIH CASSETTE* 
MffboiMotIO 

compMto mrftfi UMk. >nUy cants »nd Wrtry cau 

Prices include VAT, post & packing 

LENGTH BOXNKf |10t QTY VALUE 
5 mint (c.5) £4.55 

£4.40 
£445 
£450 
£470 
£5.30 
£7.00 

(c. 10) 
12 mins (c. 12) 
15 mins (c.15) 
30 mins (c.30) 
60 mins lc.60) 
90 mins (c.90) 

PAOPEWCXIALmAGnETICS CD 
CasmM Hoim. BS HumM RoM. Utik LSinYY_ 

FREEPOST Te io6»to 

1541 DISK DRIVE 
Inc easy script, future finance and six 

games, 

£229 Inc tree delivery. 

Your 64 specialists 

Milton Keynes Music and Computer Centre 
17 Bridge Street, Leighton Buzzard, Beds 

IBM PC 256k B W monitor 0 0 dnwCkeyboard CMOO. NEC BOOT 
BEHigh Res Coiouf monitor no 12020H Dut'iHcirHjEipjnLion 
box w4h WP software £450 Epson HX20 me micro drive (249. 
Sharp M280K ASA £99 Aui SCO *8« £140 Kaypro II £750 
Commodore 8050 disc drive £395. Lynx 48 £75 Oregon 3? 

CM, all prtcaa plus VAT 

MORGAN CAMERA CO. 180 Toneaham Cowl Hoad London W1 
TEL: 01 -Me 2562 

MITRE 
BUSINESS 
MACHINES 

Supply all Casio 
calculators 

TEL: 01-989 9468 

9 HIGH STREET 
WANSTEAD 

LONDON Ell 

if tw quality or roun m o it inn wrrn a coioun 
mot moil luang imcrecemeu 

mmmtrjsn 

HAYES TV RECONDITIONERS 
D NO WON 01-561 0562 X 

Trade (nquresMKonw 

SUMMER 
MADNESS 

BBC-B (Inc recorder and software) 
£379. Electron £187 Osborne from 
£845, Osborne Executive £1,164. 
Printers (Epson, Seikosha, Ricoh, 
Juki, Brothers, etc). Disk Drives. 
Supplies, call for lowest prices. 

C.W.O. 7 Days Delivery 

T.S.S. Sales 
Tel: Newton Abbott (0626) 64544 
4 Falkland Drive. Kings Teignton, 

Newton Abbott. TQ12 3RH. 

HIRE SPECTRUM 
SOFTWARE 

OVER 280 1'tferent tapes for hue in¬ 

cluding ARCADE. ADVENTURE. BUS 

INESS. EDUCATIONAL elc -even an m e 

Compiler FREE 26 page catalogue FREE 

newsletter with hints, tips and our top 

tape chart 
OVER 3000 tapes m stock with up to 60 

copies of each title for fast service All 

tapes sent by 1st class post 
LOWEST PRICES h,re up to 3 tapes at d 

time trom 63p each lor two weeks hire 
(Plus pip ano VAT) European members 

welcome 

Tapos for salt at DISCOUNT pneas 

Telephone 01-661 9240 (9am 5pm) or 

write lor further details or complete the 
coupon and JOIN TODAY - you ve nothing 

to lose' 

SAVE £3.00!! 
for a limited period we 
afe otlenng HALF-PRICE 

membership to readers of 
this magazine Join now 
UFI membership IS only 

£100 (normally £600) 

SWOP SHOP 
A new service from N S L 

SWOP your unwanted 
tapes with tapes from 

other members tor a small 
handling charge of only 

60o (plus p&o and VAT) 

NATIONAL SOFTWARE LIBRARY 
200 Muigrave Road. Cheam Surrey SM2 6JT 

i enclose cheque/poslai order lor C3 OO tor LIFE membership Please rush 
my membership kit to me If. within 28 days. I'm not delighted with your 
service you'll refund my membership lee 

Name____ . - 

£49 
PARALLEL 

„ PRINTER 
00 INTERFACE 
INC 

AVAILABLE NOW 

* 12 months guarantee 
* Fu»y self-oontaaned with connectors and 

3.0 metre cable 
* Plugs into S*idairQL'sRS232C port and 
* Drives any CENTRONICS cxxnprtible printer, ag, Epson 

Sefcoeha Juki OKI NEC Shriwa Star MCP-40 Roland, etc. etc 

To order eend name Am 
MIRACLE SYSTEMS LTD 
6 ArmNageWey 

King* Hedge* 

Tel 0223-312888 

Ask at your local computer shop 
Sinclair and QL are trademarks of Sinclair Research Ltd 



Jr~«yWAV\^ 

For sufferers of PCNitus 
THE PCN BINDER ^ 

Since March 1983, a mysterious malady VS 
has afflicted thousands of people in Britain — jS 

PCNitus. The symptoms are perplexing. . H 
Those afflicted are found fighting their 

way through piles of Personal Computer 

Newsmagazines \ 
muttering strange things like ‘can’tfind 
the Electron Pro-Test’ and The Spectrum 
Micropaedia must be here somewhere . . 
But a recent breakthrough has brought 
instant relief to PCNitus sufferers. . 
The cure is called the Personal / 
pj-- . Computer News 
J I binder. It’s red, 
AMMJLK yellow and silver \ 
IfUVVKlIICK andholdsfour jjj* 

months’copies 
completelyflat, * 
evenwhenfull. ; 
You’ll be ableto j 
read them easily i 
and refer to ^ 

_themquickly. 

So if you recognise the symptoms above — take the cure now! 
Justfillinthecouponatthe bottom of the page and send itwith payment (£3.50 inc postage, 
VAT and handling) to the address below. 

BINDER ORDER CARD. Pluse rush me_PCN binder(s) at £3.50 each. I enclosed my cheque made 
payable to Personal Computer News. Please charge my Access Visa Diners American Express card 

AccountNo..... Name. 

Address. Town.Postal code. 

. Signed. 

Send to Personal Computer News, Binders Department, 53/55 Frith Street, London W1A 2HG 



Say Cleese 
•What do you mean, you can't think 
of anything funny to say about this 
picture? Pull yourself together. 
What are you. dead or something? 
It's no wonder the country's going 
to the dogs. Tell me how to read a 
floppy disk; give me a silly-walks- 
by-numbers program . . . any¬ 
thing as long as you stop frittering 

your life away sitting passively in 
front of the goggle box.- 

What is John Clccsc saying in this 
still from a Compaq commercial? 
Enter the PCN Laughline competi¬ 

tion by adding a caption to the 
picture — the one we like best wins 
£20. Send your entries to PCN. 62 

Oxford Street. London W1 — the 
winner will be announced with 
fanfare and flourish in Issue 73. 

M CVT M/m/ A U modem -We review the versatile Gamepiay — reviews of the latest 
Portman from Interlekt. action on Oric and Atari systems. 
Light pensive For Commodore 64 Programs — practice your satellite 

Tatung test — find out how the owners, a Pro-Test of the Edumale retrieval techniques with a space 
Tatung Einstein performs, relatively light pen. shuttle program for the BBC. 

speaking. BBC Base Database management Charts — now weekly. PCN'j regu- 
SnapOragon - Part II of our feature on the BBC, by courtesy of Gemini lar look at the popularity stakes, 
on Dragon sprites. and exclusive to PCN. 

y — reviews of the latest 
n Oric and Atari systems. 

) Oof5 

SuNlAXl, 
/ERRORS 
Our review of the Everyman data¬ 
base package mistakenly stated that 
the software was available only for 
the IBM PC. This should have said 
'only for the PC. Sirius. Apricot, 

Texas Instruments Professional, 
NCR Decision Mate, and all IBM 
compatibles'. Versions for the 

Hewlett-Packard in1 and the Ap¬ 
ple range are on the way. 

Scorpio Software (Issue 68) is on 
061-834 2292. 

No, honestly 
There are words people use to 
express a meaning and words they 

use to sound impressive, sincere, 
thoughtful etc. You hear a lot of the 
second category from people who 
regularly open their mouths on 
television. 

Nigel Searle, Sinclair Research's 
managing director, has been sadly 
neglected by the TV companies but 
definitely shows promise with the 
long words that sound good. At a 
press briefing on the QL last week 
he declared: *We arc fixing all the 
bugs of which we're made aware. 
We'll replace any firmware that has 
anything like a significant bug in it.' 

But Nigel. God bless him. is too 
honest to let the resonant word 
'significant' go without further 
comment. He added: *1 can't define 
what a significant bug is.’ 

PCN Datelines keeps you in touch with up-coming events. Make PCN Datelines should send the information at least one month 
sure you enter them in your diary. before the event. Write to PCN Datelines. Personal Computer 

Organisers who would like details of coming events included in News, 62 Oxford Street. London W1A 2HG. 

| OVERSEAS EVENTS 
Event Dates 

National Computer Conference and July 9-12 

Venue 
Las Vegas. USA 

Organisers 
American Federation of information Processing 
Societies Inc. 0101 703 620 8900 
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The True And HighTec 16 Bit. .. 
... FROM JAPAN’S MOST ADVANCED AND WELL-KNOWN MICRO/MINI COMPUTER 

MANUFACTURER. PANAFACOM. TIED UP WITH SAKATA. 

Processor Intel 8086 running at 8 MHz 

RAM memory 128 K expandable to 512 K 

Operating MS-DOS Ver 1 25/2 00 
System CP/M-86 

Display Unit Super high resolution 
colour or monochrome. 
640 x 400 pixels. 

Keyboards ASCII. UK. French and German. 
Other local keyboards available 
on request. 

Communication 2-serial port and one Centronics 
parallel port as standard. 
IEEE-488 is optional. 

System expansion Unit 

Disks 2 x 720 Kbyte floppy disk 
10 and 20 M byte winchester 
disks are optional. 

Expansion Unit 5 expansion slots and 10 M byte 
Winchester disk with Cache 
memory. 

Complete System with Color-Graphic 

Integrated Desk Top Micro as well as portable 
for your business, supported by different applica¬ 
tion packages 

Fastest speed with excellent colour capability 
and full range of softwares 

Well designed to meet current and future 
demand. 

Quality micro with reasonable price you have 
never seen. 

SAKATA SHOKAI GmbH 

Software 
BASIC-86. Advanced BASIC. L-II COBOL. 
FORMS-2. ANIMATOR Multiplan. WordStar 
SpellStac MailMerge. TSS support program. 
1-3270 emulator 

COUPON 
IO DUET 16 

I 
I 
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Please send us more information about: 
□ Printers □ Monitors 
D Plotters □ Floppy-Disk Drive 

C=T 

_PCN_2. _ 

Kctnhuisen 15. D-4010 Hilden, West Germany 
Td 0104921035730 Tlx8581689Sktd Telefax02 11-3259 19 

SAKATA UK Rep Office: 48 Sutton Park. Broad Blunsdon. Swindon. Wiltshire SN2 4W. Tel: 0793 721419. Tlx: 449666. t 
Other products: low-cost peripherals - printers, plotters, monitors and floppy-disk drives. Now available. Please enquire. 



TUB 

SHEAR PANIC 

THE BLACK SQUID 

THE CONSTRUCTOR 

I SPY FOR KIDS LANOER 

PRIMARY MATHS 

MATHS TUTOR TODDLER TUTOR 

GOTCHA' MATHS 

ASTRAL ZONE 

CHnnnEL 
51 Fishergate, Preston, 
Lancs PR1 8BH. 
Tel: (0772) 53057 
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OTHER 
CHANNEL 8 
SOFTWARE 

TITLES 

CHflfmg 
SOFTWARE 

Oh Borzak ★■?!’ 
He’s just fallen in the bog. 

FEASIBILITY EXPERIMENT. 

TEN LITTLE INDIANS 

THE WIZARD AKYRZ 

ARROW OF OEATH PT. 1 

ESCAPE FROM PULSAR 7 

JHE GOLDEN BATON 

ARROW OF DEATH PT. 2 

PERSEUS & ANDROMEDA 

THE TIME MACHINE 

WAXWORKS CIRCUS 

Oh Borzak ★■?!’ 
He’s just been hit 

by a piranha. 
Borzak the amazing bug eyed beastie from 
Betelgeuse is our Number One, maybe he will 
be yours. 
Borzak runs, jumps and ducks on the way to 
his spacecraft, on 48k Spectrum and 
Commodore 64 with keyboard or joystick 
control. Price £6.95 including VAT. 

‘Oh Borzak**?!’ Don’t curse too 
loud if you can’t get him back to 
his ship. 

ES 
Selected titles available from larger branches of , Greens at Debenhams, Lewis's, Spectrum dealers 

and good computer shops everywhere, (in case of difficulty send P.O. or Cheque direct). 


